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(54) DEVICE FOR CHARGE GENERATION, DEVICE FOR ELECTRIFICATION AND DEVICE 
FOR IMAGE FORMATION 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a device for 
charge generation (device for electrification) which can 
prevent generation of discharge products, such as 
ozone, NOX or the like and abnormal discharge and 
which realizes a long service life for the device, 
improvement in electrification efficiency and stability of 
the electrification performance, or the like. 
SOLUTION: The device for charge generation (device for 
electrification) is equipped with an electron emission 
device 1, which emits electrons energized by the electric 
field in the device, a means for introducing gas 
containing electrically negative gas (oxygen, water vapor, 
halogen gas, SF6, carbon dioxide, NO, N02, S02, S03, 
HN03, N205 or the like), and a means for controlling 
negative ions produced by the electrons emitted from 
the electron emission device 1 and the electrically 
negative gas molecules. For the controlling means, for 
example, an electric field applied by a bias power supply 
9 on between the body to be electrified and the electron 

emission device is used, and the electric field is controlled, in such a manner that a part of the 
field having >6 x 106 V/m strength has <10 /J m for the gap distance. The objective body 7 to 
be electrified is electrified by the above negative ions. 




* NOTICES * 



JP0 and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1]An electron emission element which emits electrons which gave energy by an electric 
field inside an element, Have a means to introduce a gas containing an electric electronegative 
gas, and a control means which controls an anion by which it was generated with an electron 
emitted by said electron emission element and an electric electronegative gas molecule, and as 
said control means, An electric charge generator, wherein the electric field is characterized by a 
portion more than 6x10 6 V/m being 10 micrometers or less and electrifies a charge body with 
said anion using an electric field between a charge body and an electron emission element 
[Claim 2]In the electric charge generator according to claim 1 , as said electric electronegative 
gas, Any of oxygen, a steam, halogen gas, SF g , carbon dioxide, NO, N0 2 , S0 2 , S0 3 , HN0 3 , and 

the N 2 0 5 , one, or an electric charge generator using what combined. [ two or more ] 

[Claim 3]An electric charge generator characterized by using any of oxygen, a steam, and the 
carbon dioxide, one, or a combined thing as said electric electronegative gas in the electric 
charge generator according to claim 1 . 

[Claim 4]An electric charge generator having a portion of metal in which the surface was 
covered with an oxide film at an electron emission plane of said electron emission element in the 
electric charge generator according to claim 1, 2, or 3. 

[Claim 5]An electric charge generator when it has two polar zone and one polar zone is used as 
a scanning electrode in the electric charge generator according to claim 1, 2, 3, or 4, wherein 
said electron emission element can constitute another polar zone from two or more signal 
electrodes and can make a signal electrode of this plurality another potential. 
[Claim 6]An electric charge generator having a means to heat an electron emission plane of said 
electron emission element, in the electric charge generator according to claim 1 , 2, 3, 4, or 5. 
[Claim 7]An electric charge generator, wherein said electron emission element has MIS (metal- 
insulator-semiconductor) structure in an electric charge generator of any of the claims 1-6, or 
one statement. 

[Claim 8]An electric charge generator, wherein said electron emission element has MIM (metal- 
insulator-metal) structure in an electric charge generator of any of the claims 1-6, or one 
statement. 

[Claim 9]The electric charge generator comprising according to claim 7: 

An electron emission member of said electron emission element is a semiconductor substrate. 
A porosity semiconductor layer which porosity-ized the surface of this semiconductor substrate 
by anodizing. 

Metal thin film electrodes formed on this porosity semiconductor layer. 
An ohmic electrode formed in a rear face of said semiconductor substrate. 

[Claim 10]In an electric charge generator of any of the claims 1-6, or one statement, said 
electron emission element, A lower electrode and a tantalum oxide (Ta 2 0 5 ) film formed on said 

lower electrode, An electric charge generator being the electroluminescent element constituted 
with a ZnS film formed on said tantalum oxide (Ta 2 0 5 ) film, and an upper electrode formed on 

said ZnS film. 

[Claim 11]An electrification unit electrifying a charge body with an anion which is provided with 
an electric charge generator of any of the claims 1-10, or one statement, and is emitted from an 
electron emission element of this electric charge generator in an electrification unit charged in a 
charge body. 

[Claim 12]In an image forming device which forms an electrostatic picture on image support 
which is a charge body, transfers this visible image to a transfer material, and forms a picture 
after developing and visible-image-izing this electrostatic picture, A means by which image 
support which is a charge body is charged uniformly, Or a means to form an electrostatic picture 
on image support or a means to transfer a visible image on image support to a transfer material, 
Or an electric charge generator of any of the claims 1-10 or one statement as a means to 



discharge image support or an image forming device possessing the electrification unit according 
to claim 11. 



[Translation done.] 
* NOTICES * 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention]This invention relates to the image forming device of 
electrophotographying systems using the electric charge generator which generates an electric 
charge by electron emission, the electrification unit charged in a charge body using the electric 
charge generator and its electric charge generator, or an electrification unit, such as a copying 
machine, a printer, a facsimile, and a plotter. 
[0002] 

[Description of the Prior Art]Standards for regulating the ozone amount generated to the image 
forming device of an electrophotographying system in two or more countries and the area by two 
or more organizations, such as UL, a TUV standard, and a BAM standard, are set up. In the 
image forming device, it is the substance resulting from the nitrogen oxides (NO x ) by which it is 

generated by discharge of an electrification unit adhering to a photo conductor, and absorbing 
moisture, and the fault of being generated by the poor image has been a problem by reducing 
photo conductor surface potential. 

[0003]Conventionally, it is used for the image forming device of electrophotographying systems, 
such as a copying machine, a printer, a facsimile, and a plotter, and a corona-electricahcharging 
machine, a roller electrifying device, a brush electrifying device, a solid electrifying device, etc. 
are among the electrification units charged in the photo conductor which is a charge body. 
Among this, a corona-electricahcharging machine is an electrifying system used most. However, 
a corona-electricahcharging machine has the problem of generating very much ozone and NO x , 

for the non-contact electrifying system using the corona discharge in the inside of mind. Then, in 
order to solve this problem, the corona-electricahcharging machine which reduced the yield of 
ozone is indicated to JP,9-1 14192A for example. This corona-electricahcharging machine is 
reducing the yield of ozone to 50% or less by discharging using a 40-50 microns (micrometer) 
very thin wire. The metal housing arranged at JP,6~324556,A so that the methods of three of a 
wire may be surrounded, It has a metallic mesh electrode arranged near [ the ] the releasing 
part, the ozone generated from the wire is shut up, and the corona-electricahcharging machine 
which measures reduction of the ozone amount emitted is indicated by by raising collision 
establishment of an ozone molecule. It is known by the method of using ozone adsorbent, as one 
of the methods which reduces the ozone generated with electrification units, such as a corona- 
electricahcharging machine, and this ozone adsorbent, It is used for oxidizing by catalyst 
functions, such as activated carbon, or making the ozone generated with the electrification unit 
stick to the surface. 

[0004]On the other hand, the roller electrifying device is indicated to JP,56-91253,A in ancient 



times. 

It is one of the contact electrifying systems examined briskly in recent years. 

For the method charged by contacting the electrified roller to a charge body, this roller 

electrifying device can lessen generating of ozone dramatically, and promising ** is carried out. 

The brush electrifying device is indicated to JP,55-29837,B etc. 

It is one of the contact electrifying systems. 

This brush electrifying device can lessen generating of ozone dramatically for the method 
charged by contacting the electrified brush to a charge body. 

[0005]A solid electrifying device has some which were indicated to JP,54-53537,A etc. in ancient 
times; To JP,5-94077,A,,the device which puts many discharge electrodes side by side via a 
minute space on an insulating member is indicated. To JP,6-75457,A, by setting the interval of 
an electrifying device and a recording body as 500-3000 micrometers, shorten flight distance of 
ion, and diffusion of ozone is controlled, and what prevents adhesion of a toner etc. is indicated. 
In JP,9-244350,A, the discharge devices provided with wrap covering are indicated to be a 
discharge electrode on a tabular board, and the surface glow discharge means allocated in the 
periphery in the whole electrifying device. In JP,9-1 15646 A aiming at reduction of NO x is 

indicated by using the material of a specific work function for an electrode material in a flat- 
surface type solid discharge device. 

[0006]As a thing using a new electrifying system, to JP,8-203418,A. The charge generator which 
provided the electron emission element layer which consists of the semiconductor device or 
electroluminescence material of P-N junction in the line electrode surface, and the electrostatic 
latent image forming device which drives this independently per stroke matter and forms a latent 
image on a dielectric are indicated. Form in the outermost surface of an element the electric 
charge generating part which equipped JP.8-137215.A with the electric charge release member 
of the above-mentioned electric charge generating controlling element in the charge generator 
which arranged and formed the electric charge generating controlling element in one dimension 
or two dimensions, and. The charge generator forming an electric charge generating controlling 
element in the lower part of an element is indicated. Further again to JP,9-92130,A. In the 
charge generator which arranged and formed the electric charge generating controlling element 
in one dimension or two dimensions, form the above-mentioned electric charge generating 
controlling element on a semiconductor substrate, and. The electric charge discharge part of this 
electric charge generating controlling element is constituted from a diode which has P-N 
junction, and the charge generator constituting so that an electron or an electric charge may be 
emitted is indicated by by impressing reverse bias to this diode. The electrification unit using the 
ionization by soft X ray is indicated by JP,2000-47457,A further again. 
The ionizing action of the gas by the energy of X-rays was made to generate ion, and it has 
applied to electrification. 

In this method, since it is not accompanied by discharge, the compound by which it is generated 

by discharge can be reduced. 

[0007] 

[Problem(s) to be Solved by the Invention]A corona-electrical-charging machine generates very 
much ozone and NO x among the conventional electrification units (electrifying system) 

mentioned above. For this reason, in the corona-electrical-charging machine it was made to 
reduce an ozone amount which is indicated to JP,9-114192,A or JP,6-324556,A, only reduction 
of about at most 50% of ozone amount was completed, but ozone adsorbent etc. needed to be 
used together. When ozone adsorbent is used together, an ozone amount can be reduced, but 
there is a problem that ozone adsorbent needs exchange of an ozone filter and a maintenance 
since degradation with the passage of time arises, and cost starts. 

[0008]Although the roller electrifying device can lessen generating of ozone dramatically for a 
contact electrifying system, When electrification becomes uneven easily and it uses for the 
image forming device of an electrophotographying system, there is a problem of being easy to 
produce the moire etc. of the toner contamination of a roller surface, vibration by the bias 
exchange impressed to a roller, and a picture. A roller electrifying device has the problem that it 



is a solid of revolution, there are many members since cleaning of a roller surface is needed, and 
a manufacturing cost is applied, in addition to a roller electrifying device. The dielectric 
breakdown of the photosensitive layer of a photo conductor is carried out, and there is a 
problem of a pinhole becoming being easy to generate or being easy to produce the permanent 
deformation of the remains of a charged roller by vibration sound, a plasticizer, etc. and a roller, 
etc. Although the brush electrifying device can lessen generating of ozone dramatically for a 
contact electrifying system, There are faults, such as melting etc. of the brush which it is easy 
to generate muscle-like electrification uneyenness and the electrification unevenness by an 
environmental variation, and originates in generating of low-temperature streamer discharge, a 
facula point, photo conductor wear, accumulation of a wear photo conductor, the omission of a 
brush, etc. and the abnormal discharge to a photo conductor crack. Although there is an 
advantage of being able to miniaturize a device, reduction of unpleasant substances, such as 
ozone and NO x , is not made of a solid electrifying device, so that a discharge area is large and it 

expects. 

[0009]Since it is the above-mentioned charge generator and an element of composition of 
driving per stroke matter in the electrostatic latent image forming device using it, it has faults, 
like the whole equipment configuration, such as that application to the electrophotography 
process by uniform electrification is conversely difficult and a drive, becomes complicated. In 
order to make charge bodies, such as a photo conductor, counter and to make it operate, when 
the bias voltage impressed to a charge body is higher than the discharge threshold in Paschen's 
law, A discharge breakdown happens in the space between a charge generator and a charge 
body, and it also has the fault that ozone, NO x , etc. will occur after all. For example, there will be 

10 micrometers of portions more than 6x10 6 V/m that the potential difference between an 
extraction electrode and an electronic generating element surface is 10 micrometers in 60V, and 
discharge may occur. Since the particles and ion from atmosphere of a charge body or the 
circumference moreover adhere to an electron emission plane, there is fault that stable 
operation cannot be performed. In the case of the electron emission element layer which 
especially consists of electroluminescence material, when luminescence which takes place 
simultaneously enters into a charge body, and electrifying the photo conductor for electro 
photography, there is a problem that the fall of electrification potential will take place. In the 
case of the electrification unit using the ionization by the above-mentioned soft X ray, there are 
it being necessary to fully cover, since X-rays 1 are a kind of radiation, and a fault which becomes 
expensive [ an electric power unit ] since high voltage is required. 

[0010]This invention is made in order to solve the problem of the above-mentioned conventional 
technology, and it is a thing. 

The purpose can aim at occurrence prevention of discharge products, such as NO x , and 

prevention of abnormal discharge, It is providing the image forming device using the electric 
charge generator which can plan reinforcement of a device, improvement in electrifying 
efficiency, stability improvement of electrifying capability, etc., the electrification unit charged in 
a thing to be charged using the electric charge generator and the above-mentioned electric 
charge generator, or an electrification unit. 

[001 1]If it states in more detail, an object of the invention concerning claim 1 will be to provide 
the electric charge generator which can control generating of the compound by the discharge at 
the time of electrification, and can plan prevention and electrifying stability of spark discharge 
etc. An object of the invention concerning claim 2 is to provide the electric charge generator 
which can control generating of the compound by the discharge at the time of electrification, and 
can aim at prevention of spark discharge etc., and improvement in electrifying efficiency. The 
invention concerning claim 3 can control generating of the compound by the discharge at the 
time of electrification, and an object of the invention is to provide the electric charge generator 
which can prevent the substance resulting from NO x generated especially by discharge adhering 

to charge bodies, such as image support, and absorbing moisture. An object of the invention 



concerning claim 4 is to provide the electric charge generator which can control generating of 
the compound by the discharge at the time of electrification, and can aim at further improvement 
in electrifying efficiency. The invention concerning claim 5 can perform electrostatic latent image 
formation on charge bodies, such as image support, and an object of the invention is to provide 
the electric charge generator which can aim at reduction of generating of the compound by the 
discharge at the time of the further electrification. An object of the invention concerning claim 6 
is to provide the electric charge generator out of which it comes to be able to reduce generating 
of the compound by the discharge at the time of electrification, and to aim at reinforcement of a 
device, uniform electrification, and improvement in electrifying efficiency. An object of the 
invention concerning claim 7 is to provide the electric charge generator which can reduce 
generating of the compound by the discharge at the time of electrification, and can plan 
reinforcement of a device, uniform electrification, improvement in the productivity of a device, 
and stability improvement of electrifying capability. An object of the invention concerning claim 8 
is to provide the electric charge generator which can reduce generating of the compound by the 
discharge at the time of electrification, and can plan reinforcement of a device, uniform 
electrification, improvement in the productivity of a device, low-cost-izing, and stability 
improvement of electrifying capability. An object of the invention concerning claim 9 is to provide 
the electric charge generator which can reduce generating of the compound by the discharge at 
the time of electrification, and can plan reinforcement of a device, uniform electrification, 
improvement in the productivity of a device, low-cost-izing, and stability improvement of 
electrifying capability. An object of the invention concerning claim 10 is to provide the electric 
charge generator which can reduce generating of the compound by the discharge at the time of 
electrification, and can plan reinforcement of a device, uniform electrification, improvement in the 
productivity of a device, low-cost-izing, and stability improvement of electrifying capability. 
[0012]An object of the invention concerning claim 11 is to provide the electrification unit which 
can aim at occurrence prevention of discharge products, such as ozone and NO x , and prevention 

of abnormal discharge, and can plan reinforcement of a device, improvement in electrifying 
efficiency, stability improvement of electrifying capability, etc. The invention concerning claim 12 
can aim at occurrence prevention of discharge products, such as ozone and NO x , and prevention 

of abnormal discharge, It aims at providing the image forming device which can fulfill standards, 
such as UL, a TUV standard, and a BAM standard, using the electric charge generator or 
electrification unit which can plan reinforcement of a device, improvement in electrifying 
efficiency, stability improvement of electrifying capability, etc. 
[0013] 

[Means for Solving the Problemjln order to attain the above-mentioned purpose, an electric 
charge generator, an electrification unit, and an image forming device concerning this invention 
were constituted as follows. An electron emission element which emits electrons which gave 
energy by an electric field inside an element in an electric charge generator concerning claim 1 , 
Have a means to introduce a gas containing an electric electronegative gas, and a control means 
which controls an anion by which it was generated with an electron emitted by said electron 
emission element and an electric electronegative gas molecule, and as said control means, Using 
an electric field between a charge body and an electron emission element, the electric field is 

characterized by a portion more than 6x10 6 V/m being 10 micrometers or less, and considers it 
as composition which electrifies a charge body with said anion. 

[0014]In addition to the composition according to claim 1, in an electric charge generator 
concerning claim 2 as said electric electronegative gas, It has composition using any of oxygen, a 
steam, halogen gas, SFg, carbon dioxide, NO, N0 2 , S0 2 , S0 3 , HN0 3 , and the N 2 0 5 , one, or a 

combined thing. In addition to the composition according to claim 1, in an electric charge 
generator concerning claim 3, it has composition using any of oxygen, a steam, and the carbon 
dioxide, one, or a combined thing as said electric electronegative gas. 

[001 5]In addition to the composition according to claim 1, 2, or 3, in an electric charge generator 
concerning claim 4, the surface has composition which has a portion of metal covered with an 
oxide film at an electron emission plane of said electron emission element In an electric charge 



generator concerning claim 5, it adds to the composition according to claim 1 , 2, 3, or 4, Said 
electron emission element has two polar zone, when one polar zone is used as a scanning 
electrode, constitutes another polar zone from two or more signal electrodes, and considers it as 
composition which can make a signal electrode of this plurality another potential. In addition to 
the composition according to claim 1, 2, 3, 4, or 5, in an electric charge generator furthermore 
applied to claim 6, it has composition which has a means to heat an electron emission plane of 
said electron emission element. 

[0016]In addition to any of the claims 1-6, or composition of one statement, in an electric charge 
generator concerning claim 7, said electron emission element is considered as composition which 
has MIS (metaHnsulator-semiconductor) structure. In addition to any of the claims 1-6, or 
composition of one statement, in an electric charge generator concerning claim 8, said electron 
emission element is considered as composition which has MIM (metal-insulator— metal) structure. 

[0017]In an electric charge generator furthermore applied to claim 9, in the composition 
according to claim 7, in addition, an electron emission member of said electron emission element, 
It has composition which has a semiconductor substrate, a porosity semiconductor layer which 
porosity-ized the surface of this semiconductor substrate by anodizing, metal thin film 
electrodes formed on this porosity semiconductor layer, and an ohmic electrode formed in a rear 
face of said semiconductor substrate. In an electric charge generator concerning claim 10, in any 
of the claims 1-6, or composition of a statement in addition, said electron emission element, 
[ one ] A lower electrode and a tantalum oxide (Ta 2 0 5 ) film formed on said lower electrode, It 

has composition which is the electroluminescent element constituted with a ZnS film formed on 
said tantalum oxide (Ta 2 0 5 ) film, and an upper electrode formed on said ZnS film. 

[0018]In an electrification unit concerning claim 11, it has an electric charge generator of any of 
the claims 1-10, or one statement, and has composition which electrifies a charge body with an 
anion emitted from an electron emission element of this electric charge generator. 
[0019]In an image forming device concerning claim 12, an electrostatic picture is formed on 
image support which is a charge body, A means by which transfers this visible image to a 
transfer material, and forms a picture, and image support which is a charge body is uniformly 
charged after developing and visible-image-izing this electrostatic picture, Or a means to form 
an electrostatic picture on image support or a means to transfer a visible image on image 
support to a transfer material, Or it has composition which possesses an electric charge 
generator of any of the claims 1-10, or one statement, or the electrification unit according to 
claim 11 as a means to discharge image support. 
[0020] 

[Embodiment of the Invention]Hereafter, the composition, the operation, and the operation of an 
electric charge generator, an electrification unit, and an image forming device concerning this 
invention are explained in detail with reference to drawings. 

[0021][Embodiment 1 (embodiment of claims 1, 2, and 11)] Drawing 1 is a composition 
explanatory view showing the example of composition which used the electric charge generator 
concerning this invention for the electrification unit. The electrode (substrate electrode) 3 
formed on the substrate (for example, quartz glass substrate) 2 with which the electric charge 
generator (electrification unit) shown in drawing 1 consists of insulators, The semiconductor 
layer 4 formed on this substrate electrode 3, and the porosity semiconductor layer 5 which was 
formed on the semiconductor layer 4 and covered with the thin insulating layer (thin film 
insulating layer), It is formed. of another electrode (thin film electrode layer) 6 which faces the 
space 10 filled by the gas which it is formed on the porosity semiconductor layer 5, and is 
connected with atmospheric pressure, and has the electron emission element 1 which emits the 
electrons which gave energy by the electric field inside an element And a means to introduce 
into the above-mentioned space 10 the gas containing an electric electronegative gas, Have a 
control means which controls the anion by which it was generated with the electron emitted by 
the electron emission element 1 and the electric electronegative gas molecule, and as this 
control means, Using the electric field between the charge body 7 and the electron emission 



element 1, the electric field is characterized by the portion more than 6x10 b V/m being 10 
micrometers or less, and considers it as the composition which electrifies the charge body 7 with 
said anion. 

[0022]If it states in more detail, in the electric charge generator (electrification unit) of 
composition of being shown in drawing 1, the porosity semiconductor layer 5 covered with the 
thin insulating layer is formed in the electron emission side surface of the semiconductor layer 4, 
and the thin film electrode layer 6 is formed in the electron emission side outermost surface. An 
electron is injected into the semiconductor layer 4 by impressing the voltage of right (+) 
according to the power supply 8 to this thin film electrode layer 6. Since the outermost surface 
of the semiconductor layer 4 serves as high resistance by the porosity semiconductor layer 5 
covered with the thin film insulating layer, field intensity becomes large, an electron is 

accelerated here, the thin film electrode layer 6 is tunneled, and electronic e " is emitted to the 

exterior of the electron emission element 1. By this emitted electronic e ~ , the electric 
electronegative gas of the atmospheric pressure introduced into the space 10 between the 
charge bodies 7 ionizes. Under the present circumstances, since the bias voltage of right (+) is 
impressed to the electrode 7a by the side of the charge body 7 by the bias power supply 9, 
though an anion changes a form among the ionized gases, a negative charge is maintained, the 
charge body 7 side is reached, and the charge body 7 is charged in minus (-). 
[0023]Thus, in this invention **** electric charge generator (electrification unit), in order to 
generate an anion using the electron emitted from the electron emission element 1 , and to 
generate an electric charge, it is not necessary to use discharge. Therefore, the compound by 
which it is generated for ionization can be lessened dramatically. However, if not less than 10 

micrometers of portions more than 6x1 0 6 V/m exist in the electric field between the charge body 
7 and the electron emission element 1 , a possibility that corona discharge and spark discharge 
will arise will come out. So, in the composition shown in drawing 1 , since the electric field 
between the charge body 7 and the electron emission element 1 is controlled by the bias power 

supply 9 and he is trying to set the portion more than 6x10 D V/m to 10 micrometers or less, it 
can be stabilized and the charge body 7 can be charged. The electron emission element 1 does 
not have a problem, such as damage to the tip part by the local rise in heat by concentration of 
emission current, and an ion bombardment, but long lasting and stable operation can be 
performed. 

[0024]By the way, since electron affinity is a positive value, the above-mentioned electric 
electronegative gas can form an anion stably. Here, as an electric electronegative gas, any of 
oxygen, a steam, halogen gas, SF g , carbon dioxide, NO, N0 2 , S0 2 , S0 3 , HN0 3 , and the N 2 0 5 , one, 

or the combined thing can be used. Although the electron affinity at the time of becoming an 
anion is an electric electronegative gas greatly, in order to still ionize and to stabilize, since most 
is a closed shell molecule, it is difficult for these gas molecules to capture an electron. However, 
it is known that it will be easy to become an anion by clustering of a molecule (for example, the 
report of research is exhibited by the homepage (http://dbs.au- 

tokyo.ac.jp/labs/nagata/shosai.html) on the Internet, etc.). Therefore, an anion can be formed 
more efficiently and, thereby, electrification becomes possible efficiently. In particular, the 
combination of a steam, carbon dioxide, NO, S0 2 , and oxygen ** is comparatively stable. The 

outline in the atmosphere opened wide is shown in literature "Institute of Electrostatics, 23 (1), 
p.37-43 (1999)" as anion change by the combination of these gases, and the outline is shown like 
drawing 2 . Although it is actually more complicated, electrification becomes possible efficiently 
by such an effect. 

[0025]Next, as a concrete example, the charge body 7 was electrified on condition of the 
following with the composition of the electric charge generator using the electron emission 
element 1 of the structure shown in drawing 1. 

- A substrate (insulator) 2:quartz glass substrate and the substrate electrode 3 : tungsten (W) 
(membranes are formed on a quartz glass substrate) 

- Semiconductor layer 4:polysilicon and the porosity semiconductor layer 5 : silicon (Si) 



~ the porosity semiconductor layer 5 — wrap thin film insulating-layer: — Si0 2 and thin film 
electrode layer 6: — gold (Au) (about 1 5 nm in thickness) 

- The interval of the alumite side and the power supply 8 of the aluminum which carried out the 
charge body 7:insulation hard alumite coat, 9:DC power supply and a thin film electrode, and a 
thing to be charged : 1 mm [0026]When the charge body 7 is charged on the above conditions, as 
the charge body 7 and a gas introduced into the space 10 between the electron emission 
elements 1 , When synthetic air [ which mixed and created oxygen and nitrogen of the purity 4N ], 
steam, carbon dioxide, NO, and N0 2 is mixed severalpercent, respectively, When spark discharge 

etc. did not occur but measurement of the ozone level in the electric charge generator 
circumference at this time and NO x concentration was performed, as for the value more than a 

background level, as for neither, ozone arid NO x were detected. In order for an electric field to 

become more than 6x10 6 V/m, unless it applies considerable high voltage, this value is not 
reached in the usual parallel plate. However, when a projection and angle of about 10 
micrometers are on the electron emission plane of an electric charge generator, even about 
several kilovolts may become this electric field by electric field concentrates. For example, as 
shown in drawing 3 , when the wire 11 of 10 micrometers in diameter platinum was fixed on the 
thin film electrode 6 of the electron emission element 1 of composition of being shown in drawing 
2, discharge occurred at 5 kV and the electric charge generator was destroyed. 
[0027]Next, another example of the electric charge generator (electrification unit) concerning 
this invention is shown. Drawing 4 is a sectional view showing the state where countered the 
charge body and the electric charge generator concerning this invention has been arranged. This 
example is an example of the electrification unit used for the image forming device of 
electrophotographying systems, such as a copying machine and a printer, for example, and the 
charge body 1 16 is image support in drawing 4 , for example, it is a photo conductor of the 
structure provided with the photosensitive layer of a photoconductivity on the cylindrical 
conductive base. In the example of the electrification unit of composition of being shown in 
drawing 4 , in the negative ion generating space part 107 of the shield 102, the electron emission 
element 101 is installed and the voltage from the power supply 109 is impressed. The electrode 
103 as a means to control the energy of the emitted electron counters the electron emission 
plane of the electron emission element 101, and is arranged, and this electrode 103 is connected 
to the power supply 104 for control. As a means to control the energy of the emitted electron, 
besides using the electrode 103, the method of arranging a power supply and giving potential 
difference is not between the electron emission plane of the electron emission element 101, and 
the shield 102, either,' and the electrode 103 is not necessarily indispensable to it. Furthermore, 
the numerals 105 in a figure are gaseous introducing paths, 106 is gas sending means, such as a 
blower fan and a compression gas feeding means, and a gas is sent in in the negative ion 
generating space part 107. The opening of the negative ion generating space part 107 of the 
shield 102 forms the injection hole 108 for emitting the gas and anion which were introduced. 
[0028]Next, drawing 5 is an outline sectional view showing one example of the electron emission 
element used for the electric charge generator (electrification unit) of composition of being 
shown in drawing 4 , the numerals 21 1 in a figure are lower electrodes, and 213 is an upper 
electrode. The electron emission member 212 comprises the P-type semiconductor layer 212-1, 
the P + type semiconductor layer 212-2 formed in the upper part, and the N""" type 
semiconductor layer 212-3 further formed in the upper part. As a material of these P-type 
semiconductor layers 212-1, the P + type semiconductor layer 212-2, and the N* 1 " 1 " type 
semiconductor layer 212-3, single crystal silicon, polycrystalline silicon, or an amorphous silicon 
is mentioned. The P-type semiconductor layer 212-1 the thickness and carrier concentration of 
each semiconductor layer by thousands of A - several micrometers 10 14 - 10 16 cnrT 3 , The 10 16 - 
10 l8 crrT 3 , and N^type semiconductor layer 212-3 is set as a 10 19 - 10 20 cm" 3 grade for the P + 
type semiconductor layer 212-2 by tens of A - hundreds of A by hundreds of A. 
[0029]In this example, the potential of the lower electrode 21 1 is the electronegative potential of 
several V - the number 10V to the DC potential currently impressed to the upper electrode 213. 



In this bias shape voice, the P-type semiconductor layer 212-1 and the N type semiconductor 
layer 212-3 will be in a reverse biased state, and, [ near the field of the P + type semiconductor 
layer 212-2 ], avalanche breakdown produces them by a strong electric field. This avalanche 
breakdown happens as follows. Supposing one electron is accelerated by the high electric field of 
a PN junction (high-energy-izing), since this electron is energy-rich, it will cut the joint hand of a 
covalent bond and will generate an electronic-electron hole pair. The electron of high energy by 
which it was generated generates another electronic-electron hole pair. This phenomenon 
happens at the time of the high electric field more than 10 5 - 10 6 V-cm" 1 . Thus, the yield 
phenomenon of the junction which an electronic-electron hole pair increases in snowslide, and 
takes place is avalanche breakdown. Since the electrons (hot electron) of the high energy 
produced by this avalanche breakdown are emitted to the opening of the upper electrode 213 
more efficiently than the surface of the N** type semiconductor layer 212-3, the electron 
emission which can be reduced substantially is [ electronic emission starting voltage ] realizable. 
[0030] Drawing 6 is an outline sectional view showing another example of the electron emission 
element used for the electric charge generator (electrification unit) of composition of being 
shown in drawing 4, The N + type semiconductor guard ring in which the numerals 301 in a figure 
surround a P + type semiconductor substrate, and 302 surrounds P-type semiconductor region 
303, An ohmic electrode [ as opposed to / as opposed to / in the P + semiconductor region from 
which 304 starts avalanche breakdown, and 305 / an insulator layer / a P + semiconductor in 
306 ], the metal electrode in which 307 becomes Schottky barrier junction, and the field 310 
where 309 was surrounded with the power supply and the dashed line are the depletion layers at 
the time of electron emission. In drawing 6 , as a semiconductor material, Si, germanium, GaAs, 
GaP, AlAs, GaAsP, AIGaAs, SiC, BP, AIN, a diamond, etc. can be applied, for example, and 
material with a large band gap is theoretically suitable with especially the transited [ indirectly ] 
type. What is necessary is just to form Schottky barrier junction as a material of the metal 
electrode 307 used as Schottky barrier junction to said P-type semiconductors generally known, 
such as aluminum, Au, and LaB 6 , besides W. 

[0031]The principle of operation of the electron emission element of the example shown in 
drawing 6 here using drawing 7 is explained. By impressing reverse bias voltage to a P-type 
semiconductor and the Schottky diode which forms Schottky barrier junction, By being able to 
make bottom E of the conducting zone of a P-type semiconductor into an energy level higher 

than vacuum level E of the electrode which forms Schottky barrier phiBP, and causing 
vac 

avalanche breakdown in this state, It becomes possible to generate many electrons which were 
minority carriers in a P-type semiconductor, and electronic emission efficiency can be raised. In 
order that the electric field in a depletion layer may give energy to an electron, an electron 
serves as a hot electron, kinetic energy becomes large rather than the temperature of a lattice 
system, and it is poured in to the electrode which forms Schottky barrier junction. The electrons 
with bigger energy than work function phiWK of the electrode surface which forms Schottky 
barrier junction are emitted into a vacuum. 

[0032]When charged using the electrification unit which consists of the above composition, as 
shown in drawing 4, it carries out by carrying out the prescribed interval ****** placed opposite 
of the injection hole 108 of an electrification unit to the charge body 116. This electrification unit 
operates as follows. Here, the gas introduced, for example shall be air. In drawing 4 , electron 
emission happens into the negative ion generating space part 107 by impressing voltage to the 
electron emission element 101 from the power supply 109. The energy of the emitted electron is 
controlled by the electric field between the electrode 103 and the electron emission element 101 
by the low energy with which ionization of the introduced gas does not take place here. The 
potential of the shield 1 02 has an electron emission plane and desirable same electric potential, 
in order to control the electron emitted, but, of course, it is not restricted to this. 
[0033]The air which mixed synthetic air [ which mixed and created oxygen and nitrogen of the 
purity 4N ], steam, carbon dioxide, NO, and IMCL severalpercent, respectively, According to the 



air current generated by the gas sending means (here blower fan) 106, it is introduced into the 
ion generation part 107 from the introducing path 105, and is generated by the anion by the 
electron attachment to the molecule and atom which take anion states stable in energy, such as 
an oxygen molecule which exists in the air. On the other hand, even if an anion generates the 
molecule and atom in which an anion takes a quasistable state in energy like nitrogen molecules, 
it will dissociate with an electron again, and a negative charge will move in the state of an 
electron in the inside of a gas until it carries out electron attachment to the molecule which 
takes an anion state stable in energy. 

[0034]Thus, when the anion by which it was generated moves toward the injection hole 108 with 
an air current, an anion style occurs. The bias power supply 120 is impressed to that charge 
body 1 1 6 side so that an electric field in which the anion and electron by which it was generated 
in the negative ion generating space part 107 between the injection hole 108 and the charge 
body 116 carry out an acceleration flow towards the charge body 116 side at this time may be 
formed. The charge body 1 16 is charged by being projected on the anion style which moved 
towards the injection hole 108 by the air current which goes outside, and the electric field 
formed of the potential difference between the injection hole 108 and the charge body 116 from 
the injection hole 108 on the charge body 116. 

[0035]In the electric charge generator of composition of being shown in drawing 4 , in order to 
use the electron emission element 101 which emits the electrons which gave energy by the 
electric field inside an element, when performing electron emission operation unlike field emission 
cathode with a needlelike electron emission end, a strong electric field is not needed for the 
element exterior. Therefore, anion generation is possible, without generating discharge. In order 
not to make the charge body 1 1 6 and an electron emission part counter, even if it impresses 
bias voltage to the charge body 1 1 6, the electric field of the element exterior is not affected, and 
discharge is not generated too. 

[0036]In the electric charge generator of composition of being shown in drawing 4 as mentioned 
above, Since there is no part which a labile radical generates like the usual corona discharge 
method in order to generate an anion only using the electron attachment by the electron emitted 
from the electron emission element 101, generation of ozone and NO x which are well known as a 

discharge product hardly takes place. Other problems of the damage to the tip part by the local 
rise in heat of the tip part by concentration of emission current and an ion bombardment which 
the field emission cathode which furthermore has the above-mentioned needlelike electron 
emission end is holding are solved, and long lasting and stable operation can be performed. 
[0037]In the electrification unit using the electric charge generator of composition of being 
shown in the example of drawing 1 or drawing 4 , The synthetic air which mixed and created 
oxygen and nitrogen of the purity 4N, a steam, and the air which mixed carbon dioxide 
severalpercent, respectively are used, The whole surface of a charge body (for example, the 
photo-conductor unit for Ricoh printers: Type 800) is electrified in -700V, When measurement of 
the ozone level in the electrification unit circumference at this time and NO x concentration was 

performed, as for the value more than a background level, as for neither, ozone and NO x were 

detected. 

[0038][Embodiment 2 (embodiment of claims 3 and 11)] In this embodiment, it has composition 
using any of oxygen, a steam, and the carbon dioxide, one, or the combined thing as an electric 
electronegative gas in the electrification unit using the electric charge generator of composition 
of having been shown in drawing 1 or drawing 4 . In electrification of an electric discharger etc. 
with this simple, the combination of claim 2 shown in Embodiment 1 may be sufficient, but when 
using for the process of electro photography, a problem may arise. That is, substances, such as 
NO, N0 2 , and HN0 3 , form a low resistance portion in a charge body in the form where moisture 

was collected at the time of electrification. Therefore, image flowing etc. may arise in the photo 
conductor for electro photography in a charge body. In the electric charge generator 
(electrification unit) of this invention, since generating of a new compound can be performed 
very small, if these gases are not introduced from the beginning, the nitrogen gas emitted by 



especially discharge and the substance resulting from NO x from oxygen do not arise, but it can 
prevent adhering to a photo conductor. 

[0039]Next, synthetic air which mixed and created oxygen and nitrogen of the purity 4N as an 
example and air which mixed steam, carbon dioxide, NO, and N0 2 severalpercent, respectively, 

And two kinds of air of the air except NO and N0 2 were prepared, with the composition of the 

electric charge generator (electrification unit) shown in drawing 1 , each gas was introduced into 
the space 10 between the electron emission element 1 and the charge body 7, and the charge 
body 7 was charged. Then, the nitrate was detected as a result of analyzing the surface of the 
charge body at the time of being charged with the air containing NO and N0 2 . The nitrate was 

not detected when charged with the air except NO and N0 2 . This nitrate is a substance which 

lowers surface resistance, when it becomes together with water, and image flowing etc. may 
arise in the photo conductor for electro photography in a charge body. When similarly charged by 
the electrifying device using the usual corona wire, the nitrate was detected with two kinds of 
above-mentioned gases [ both ]. The roller electrifying device was also the same. 
[0040][Embodiment 3 (embodiment of claims 4 and 1 1)] In this embodiment, the surface has 
composition which has a portion of the metal covered with the oxide film at the electron 
emission plane of an electron emission element in the electrification unit using the electric 
charge generator of composition of having been shown in drawing 1 or drawing 4 . As a concrete 
example, in the electric charge generator of composition of being shown in drawing 1 , aluminum, 
Si, Mg which enlarged doped quantity and were made to low-resistance-ize, etc. were vapor- 
deposited to the line using the metal mask, and it oxidized by oxygen plasma on the thin film 
electrode 6 of the electron emission element 1. Next, it heat-treated, after vapor-depositing Cs 
thin film on it. As a result, the electrifying rate improved by 1.5 times from the thing of the thin 
film electrode of mere gold. 

[0041][Embodiment 4 (embodiment of claims 5 and 11)] in this embodiment. It adds to the 
composition which is the electric charge generator (electrification unit) indicated to any one of 
the Embodiments 1-3, An electron emission element has two polar zone, when one polar zone is 
used as a scanning electrode, constitutes another polar zone from two or more signal electrodes, 
and considers it as the composition which can make the signal electrode of this plurality another 
potential. Drawing 8 and drawing 9 are the composition explanatory views showing one example 
of the electric charge generator (electrification unit) of this embodiment here, and the important 
section top view which drawing 8 expands the part by the side of the surface of the electron 
emission element of an electric charge generator, and is shown, and drawing 9 are the 
composition explanatory views of the electrification unit which used the electric charge 
generator. The electrode 1 3 formed on drawing 8 and the substrate (for example, quartz glass 
substrate) 12 with which an electric charge generator consists of insulators in 9, The 
semiconductor layer 14 formed on this electrode 13, and the porosity semiconductor layer 15 
which was formed on the semiconductor layer 14 and covered with the thin insulating layer, It is 
formed of another electrode (thin film electrode) 16 which faces the space 10 filled by the gas 
which it is formed on the porosity semiconductor layer 1 5, and is connected with atmospheric 
pressure, and has the electron emission element 1 which emits the electrons which gave energy 
by the electric field inside an element. And it has a means to introduce into the above- 
mentioned space 10 the gas containing an electric electronegative gas, and a control means 
which controls the anion by which it was generated with the electron emitted by the electron 
emission element 1 and the electric electronegative gas molecule, and the thing 7 to be charged 
is electrified with the electron emitted from the electron emission element 1 1 . As shown in 
drawing 8 and 9, in this electric charge generator The inside of the two electrodes 13 and 16 of 
the electron emission element 1 1 , One electrode 1 3 is used as a scanning electrode, another 
electrode (metal thin film electrodes) 1 6 is constituted from two or more signal electrodes, and 
the voltage impressed to two or more signal electrodes 1 6 via the signal electrode terminal 1 7 by 
the power supply 1 8 is controlled, and let two or more signal electrodes 1 6 be separate potential, 
that is, in drawing 8 and the composition shown in 9, it becomes possible by boiling and carrying 



out various potential of the signal electrode 1 6 to form the electrostatic picture which had 
gradation on the thing 7 to be charged. 

[0042]Next f as a concrete example, the thing 7 to be charged was electrified with drawing 8 and 
the electric charge generator of composition of being shown in 9. Drawing 9 shows the example 
of electrical junction at the time of using element structure and a scanning electrode, and a 
signal electrode, and drawing 8 shows actual electrode sample layout. The voltage of 20V is 
impressed between the scanning electrode 13 and the signal electrode terminal 17 by DC power 
supply 18, When the voltage of 400V was impressed between the element 1 1 and the thing 7 to 
be charged by the bias power supply 19 and the signal electrode (metal thin film electrodes) 16 
and the charge body 7 were made into a 100-micrometer interval, the electrification voltage of 
300V was able to be obtained. The pattern of the electrostatic picture could be obtained by one 
of the voltage between the signal electrode 16 and the scanning electrode 13, and OFF, and 
distribution of electrification potential was able to be made by controlling further inter-electrode 
voltage. In this case, when the signal electrode 16 became right (+), the thing 7 to be charged 
has been charged. The conditions like material of element composition are the same as 
Embodiment 1 . However, the thing 7 to be charged is the polymer board which carried out the 
aluminum coat of the rear face. In what was charged using the synthetic air which mixed and 
created oxygen and nitrogen of the purity 4N, a steam, and the air which mixed carbon dioxide 
severalpercent, respectively at this time. When measurement of the ozone level in the 
electrification unit circumference and NO x concentration was performed, as for the value more 

than a background level, as for neither, ozone and NO x were detected. 

[0043][Embodiment 5 (embodiment of claims 6 and 11)] — the composition of the electric 
charge generator (electrification unit) indicated to any one of the Embodiments 1-4 by this 
embodiment — in addition, it has composition which has a means to heat the electron emission 
plane of an electron emission element. Here, drawing 10 is a sectional view of the electrification 
unit in which one example of claim 6 is shown, and forms a means 150 to heat the electron 
emission plane of the electron emission element 101 inside the same electric charge generator 
of composition as drawing 4 . In the electrification unit of composition of having been shown in 
drawing 4 , when the gas to introduce is air, the gas condensed at the low temperature in life 
temperature requirements, such as a steam, may be intermingled. Since the electron emission 
plane can serve as an elevated temperature rather than a room temperature by the current 
which flows into an element while the electron emission element 101 operates, it is hard to be 
influenced by gases, such as the above-mentioned steam, but when a steam condenses in the 
electron emission plane which is carrying out the temperature fall of [ at the time of intact ], 
subsequent electron emission operation will be checked remarkably. So, in the example of the 
electrification unit of composition of being shown in drawing 10 , a means 150 (here electrically 
heated wire (heater)) to heat the electron emission plane of an electron emission element is 
arranged in the anion generation part 107. For this reason, the temperature of an electron 
emission plane serves as an elevated temperature compared with the gas of the electrification 
unit exterior at the time of intact by the heat transfer from the radiant heat and the heated gas 
from the heater 150. A steam etc. can prevent condensing to an electron emission plane and 
reducing electron emission efficiency by this at the time of intact, and improvement in 
electrifying efficiency is attained. 

[0044]In the electrification unit shown in this example, the whole surface of the charge body 1 1 6 
(for example, the photo-conductor unit for Ricoh printers: Type 800) is electrified in -700V,When 
measurement of the ozone level in the electrification unit circumference at this time and NO x 

concentration was performed, as for the value more than a background level, as for neither, 
ozone and NO x were detected. When the time which electrification in the case where the heater 

150 is heated at the time of intact, and the case where it does not carry out takes was 
compared, time was shortened for the direction which was heating the heater 1 50. Although the 
electrically heated wire (heater) was used as a heating method in this example, the method of 
use of a lamp and heating of shield 102 itself can also be taken. 

[0045][Embodiment 6 (embodiment of claims 7 and 11)] The embodiment of the invention which 



relates to claims 7 and 1 1 next is described. Drawing 1 1 is a figure showing one example of the 
invention concerning claim 7, and is a sectional view showing the example of the electron 
emission element used for the electric charge generator (for example, electric charge generator 
of composition of being shown in drawing 4 o r drawing 10 ( electrification unit)) of composition of 
having been shown in previous Embodiments 1-5. This electron emission element uses a n type 
Si substrate as the lower electrode 513, oxidizes that surface by methods, such as thermal 
oxidation, forms 5 nm of insulating layers 512, and is methods, such as sputtering, on it further, 
Au is formed by a thickness of 6 nm as the upper electrode 518, and it has what is called MIS 
(metal-insulator-semiconductor) structure. In the case of this MIS structure, if voltage 
(severalV-10V) is impressed according to the power supply 514 between the upper electrode 
518 and the lower electrode 513 as shown in drawing 12 , A barrier is penetrated according to 
tunneling and it is poured in to the conducting zone of the insulating layer 512, and it is 
accelerated there, and the electron near [ in a n type Si substrate ] the Fermi level is poured in 
to the conducting zone of the upper electrode 518, and serves as a hot electron. What has the 
energy more than the work function phi of the upper electrode 518 among these hot electrons is 
emitted to the element exterior. 

[0046]There are the various strong points in the electron emission element of this MIS structure. 
First, since it is a simple structure where an element is filmy, large-area-izing is easy and tends 
to create a surface state electron emission element Compared with the field-emission-cathode 
array etc. which have a needlelike electron emission end when the upper electrodes 41 1 are 
flatness and a large area, an interface state with the element exterior 410 is stable, Since there 
is no big influence in an electron emission characteristic even if the surface of the upper 
electrode 41 1 pollutes by adhesion of a controlled atmosphere and the work function phi 
changes, it is hard to be influenced by environmental gas. It is an advantage also with electron 
emission operation possible also for impression of the about [ 10V ] low voltage, and a still bigger 
point of not requiring a high voltage power supply etc. 

[0047]To the electrification unit (for example, electrification unit of composition of being shown 
in drawing 4 or drawing 10 ) of composition of being shown in any one of the above-mentioned 
Embodiments 1-5. Apply the electron emission element of composition of being shown in drawing 
11, and the whole surface of a charge body (for example, the photo-conductor unit for Ricoh 
printers: Type 800) is electrified in -700V, When measurement of the ozone level in the 
electrification unit circumference at this time and NO x concentration was performed, as for the 

value more than a background level, as for neither, ozone and NO x were detected. 

[0048][Embodiment 7 (embodiment of claims 8 and 11)] The embodiment of the invention which 
relates to claims 8 and 1 1 next is described. Drawing 13 is a figure showing one example of the 
invention concerning claim 8, and is a sectional view showing another example of the electron 
emission element used for the electric charge generator (for example, electric charge generator 
of composition of being shown in drawing 4 o r drawing 10 ( electrification unit)) of composition of 
having been shown in Embodiments 1-5. This electron emission element forms the lower 
electrode 413 which consists of metal membranes on the substrate 414, forms the insulating 
layer 412 on it, has formed further the upper electrode 41 1 which consists of metal membranes 
on it, and has what is called MIM (metal-insulator-metal) structure. A principle when operating 
the MIM structure shown in this drawing 13 a s an electron emission element is shown in drawing 
14. When voltage (several V- 10V) is impressed according to the power supply 417 between the 
upper electrode 41 1 and the lower electrode 413, in drawing 14 For the electric field in the 
insulator layer 412, The electron near [ in the lower electrode 413 ] the Fermi level penetrates a 
barrier according to tunneling, is poured in to the conducting zone of the insulator layer 412 and 
the upper electrode 41 1, it is accelerated there, and it is poured in to the conducting zone of the 
upper electrode 41 1, and serves as a hot electron. What has the energy more than the work 
function phi of the upper electrode 41 1 among these hot electrons is emitted all over the 
element exterior 410. For example, the electron emission by this principle is observed in Au- 
aluminum 2 0 3 -aluminum structure etc. (applied physics, Vol.32, No.8, p(1 963)568). 

[0049]Production of the electron emission element of the above-mentioned Au-aluminum 9 CL- 



aluminum structure can be carried out by the following methods. 20 nm of aluminum is vapor- 
deposited as the lower electrode 413 on the substrate 414 which defecated the surface first. 
Then, aluminum is oxidized with an anode oxidation method. Ammonium tartrate solution 
performs anodization with the formation voltage of 4V 3%. Since the thickness of aluminum which 
can oxidize by anodization is dependent on formation voltage in high accuracy, only 4-nm 
aluminum can oxidize selectively with the formation voltage of 4V. Thus, the insulator layer 412 
which comprises aluminum 2 0 3 can be formed on the lower electrode 413. When the thickness of 

aluminum is set up in addition to 20 nm, it cannot be overemphasized that formation voltage is 
also made into the voltage corresponding to it. Next, the upper electrode 41 1 is formed on the 
insulator layer 412. What is necessary is just to form 10 nm of Au(s) by vacuum evaporation in 
an ultrahigh vacuum as the upper electrode 41 1, for example. In this example, it is also possible 
to use a vapor^phase-oxidation method instead of an anode oxidation method, and to perform 
the oxidation process of aluminum. That is, by putting an Al film into a vacuum chamber, 
introducing oxygen of about 0.001-10 Torr, and heating a substrate, aluminum can be oxidized 
and the insulator layer 412 which consists of aluminum 2 0 3 can be formed. 

[0050]There are the various strong points in the electron emission element of this MIM 
structure. First, since it is a simple structure where an element is filmy, large-areaHzing is easy 
and tends to create a surface state electron emission element. Since the upper electrodes 41 1 
are flatness and a large area, compared with a field-emission-cathode array with a needlelike 
electron emission end, etc., an interface state with the element exterior 410 is stable, Since 
there is no big influence in an electron emission characteristic even if the surface of the upper 
electrode 41 1 pollutes by adhesion of a controlled atmosphere and the work function phi 
changes, it is hard to be influenced by environmental gas. It is an advantage also with electron 
emission operation possible also for impression of the about [ 10V ] low voltage, and a still bigger 
point of not requiring a high voltage power supply etc. There is no necessity of using a substrate 
as a semiconductor material unlike the above-mentioned MIS structure, and since it can form 
even on glass, long-picture-izing, large areaHzation, etc. can be performed cheaply. 
[0051]To the electrification unit (for example, electrification unit of composition of being shown 
in drawing 4 or drawing 10 ) of composition of being shown in any one of the above-mentioned 
Embodiments 1-5. Apply the electron emission element of composition of being shown in drawing 
J_3, and the whole surface of a charge body (for example, the photo-conductor unit for Ricoh 
printers: Type 800) is electrified in -700V, When measurement of the ozone level in the 
electrification unit circumference at this time and NO x concentration was performed, as for the 

value more than a background level, as for neither, ozone and NO x were detected. 

[0052][Embodiment 8 (embodiment of claims 9 and 11)] The embodiment of the invention which 
relates to claims 9 and 1 1 next is described. In the electron emission element which uses a thin 
insulator layer as shown in the example ( drawing 1 1 ) of Embodiment 6, or the example ( drawing 
13 ) of Embodiment 7, if it is going to raise electronic radiant efficiency more, it is necessary to 
make thickness of said insulator layer still thinner but (if you are going to make it emit many 
electrons), and. Since there is a possibility of causing a dielectric breakdown, and thin film- 
ization of the thickness of the above-mentioned insulator layer or the above-mentioned oxide 
film has restrictions in order to prevent such a dielectric breakdown when voltage is impressed 
to intei^electrode [ of the upper and lower sides of said laminated structure ] when thickness of 
the above-mentioned insulator layer is made thin too much, There is a problem that electronic 
emission efficiency (drawer efficiency) cannot be made not much high. That the above- 
mentioned problem should be solved, fundamentally, the electron emission element in claim 9 is 
an element which used the porosity semiconductor as a high resistance layer, and makes the 
component the metal thin film / porosity semiconductor / semiconductor substrate. Detailed 
explanation is made by "Shingaku Giho, TECHNICAL REPORT OF IEICE., ED96-141" (1996-12) 
about such an electron emission element and electron emission operation. 
[0053] Drawing 15 is a figure showing one example of the invention concerning claim 9, and is a 
sectional view showing another example of the electron emission element used for the electric 
charge generator (for example, electric charge generator of composition of being shown in 



drawing 4 or drawing 10 (electrification unit)) of composition of having been shown in 
Embodiments 1-5. The electron emission element of composition of being shown in this drawing 
15 is producible by the following methods. On first, the surface of the n type silicon substrate (n 
form silicon wafer) (specific resistance is 0.01-0.03-ohmcm) 603 of the plane direction (100) in 
the state where the ohmic electrode 604 on the back was taken. Constant current anodizing is 
performed in the mixed liquor (the mixture ratio is 1:1) of a 55wt% HF aqueous solution and 
ethanol, and the porous silicon layer (henceforth a PS layer) 602 is formed. During anodization, 
the optical exposure of the sample face is carried out with the tungsten lamp of 500W. The 
thickness of PS layer 602 is about 3 micrometers. Vacuum deposition of the Au film is carried 
out to the surface of produced PS layer 602 (10 nm in thickness), and a diode is formed in it for 
this between the ohmic electrodes 604 on the back as the Au film electrode 601 by the side of 
the surface. 

[0054]Positive voltage V ps is impressed to the Au film electrode 601 of this diode according to 

the power supply 605, and an electron is poured into PS layer 602 from the n type silicon 
substrate 603. The current in that case is I ps . In that case, since an oxidizing zone exists in the 

surface of PS layer 602, as shown in the energy band figure of drawing 1 6 , field intensity is as 
strong [ since PS layer 602 is high resistance, most impressed electric fields have been built 
over PS layer 602, but ] as the surface of PS layer 602. The electron poured in from the n type 
silicon substrate 603 runs PS layer 602 towards the Au film electrode 601 side, and goes to the 
Au film electrode side. And a part tunnels the Au film electrode 601 by the strong electric field 
of a there, and the electrons which reached near the PS layer 602 surface are emitted to the 
element exterior. 

[0055]Although the semiconductor substrate which constitutes an electron emission element 
from this example is used as a silicon substrate, this invention was not restricted to a silicon 
substrate and all the semiconductors that can apply anodization can be used. Namely, IV(s), such 
as germanium (germanium), carbonization silicon (SiC), gallium arsenide (GaAs), indium phosphide 
(InP), and cadmium selenide (CdSe) Fellows and III-V Many of simple substances, such as fellows 
and II— VI group, and compound semiconductors correspond to this. 

[0056]According to this example, the advantage that unnecessary large-area-izing with simple 
element composition is easy for the complicated process that the process of forming a thin 
insulator layer is unnecessary, and fear of a dielectric . breakdown is small is acquired, and an 
above-mentioned problem can be solved. However, since the electron emission element in this 
example may function also as a light emitting device according to "Shingaku Giho, TECHNICAL 
REPORT OF IEICE., ED96-141" (1996-12), For example, if the photo conductor of electro 
photography is made to counter, luminescence will irradiate with a photo conductor directly and 
will check electrification. However, since an electron emission element does not need to counter 
a photo conductor in order to perform anion generation in a shield in this example, the 
aforementioned problem is avoidable. Similarly according to "Shingaku Giho, TECHNICAL 
REPORT OF IEICE., ED96-14r (1996-12). After carrying out rapid thermal oxidation (RTO:Rapid 
Thermal Oxidation) processing of formed PS layer 602 in 1000 ** and 15 minutes, when vacuum 
deposition of the Au film is carried out to the surface of PS layer 602, it is also reported that the 
amount of emission electron increased. Leakage current decreases by oxidation of the surface of 
PS layer 602, and this is considered because the electric field effect inside an element 
increased. It cannot be overemphasized that the electron emission element which performed 
such [, of course ] processing is also applicable to this example. 

[0057]To the electrification unit (for example, electrification unit of composition of being shown 
in drawing 4 or drawing 10 ) of composition of being shown in any one of the above-mentioned 
Embodiments 1-5. Apply the electron emission element of composition of being shown in drawing 
1_5, and the whole surface of a charge body (for example, the photo-conductor unit for Ricoh 
printers: Type 800) is electrified in -700V, When measurement of the ozone level in the 
electrification unit circumference at this time and NO x concentration was performed, as for the 

value more than a background level, as for neither, ozone and NO x were detected. Compared 

with the electron emission element shown in the example ( drawing 11 ) of Embodiment 6, or the 



example ( drawing 13 ) of Embodiment 7, the frequency where the dielectric breakdown of an 
element happens was remarkably low. 

[0058][Embodiment 9 (embodiment of claims 10 and 11)] The embodiment of the invention which 
relates to claims 9 and 1 1 next is described. Drawing 1 7 is a figure showing one example of the 
invention concerning claim 10, and is a sectional view showing another example of the electron 
emission element used for the electric charge generator (for example, electric charge generator 
of composition of being shown in drawing 4 or drawing 10 (electrification unit)) of composition of 
having been shown in Embodiments 1-5, and the numerals 911 in a figure A lower electrode, 912 
is an electron emission member and 913 is an upper electrode. The tantalum oxide (Ta 2 0 5 ) film 

912-1 which has a thickness of 300-500 nm by which this electron emission element was formed 
on the lower electrode 91 1 and the lower electrode 91 1, It is the electroluminescent element 
(EL) element constituted with ZnS film 912-2 which has a thickness of about 500 nm formed in 
the upper part, and the upper electrode film 913 which consists of gold (Au) which has a 
thickness of about 10 nm further formed in the upper part. Detailed explanation is made by 
"applied physics, the 63rd volume, No. 6, and the 592-595th page (1994)" about the material of 
such an EL thin film, and electron emission operation. 

[0059]Next, in the example shown in drawing 1 7 , the switching transistor of an electron emission 
element explains the drive voltage waveform impressed to the lower electrode 911 in an ON 
state based on drawing 18 . In drawing 1 8 , ** is DC potential currently impressed to the upper 
electrode 913 913, i.e., the upper electrode film which consists of gold. ** It is the potential 
impressed to the lower electrode 911 in an electron emission state. In the bias shape voice to 
which electronegative potential is impressed as lower electrode potential ** to DC potential **, 
it is generated by the hot electron in the film of ZnS film 912-2, tunneling of the upper electrode 
film 913 which consists of gold is carried out, and this hot electron is emitted outside. It is shown 
in the aforementioned "applied physics, the 63rd volume, No. 6, and the 592-595th page (1994)" 
that a pulse shape as shown in drawing 19 may be sufficient as the waveform of drive potential 
** impressed to the lower electrode 91 1 shown in drawing 18 . 

[0060]In this example, since electrifying operation can be performed without making the electron 
emission plane accompanied by luminescence counter a charge body, even if a charge body is a 
photo conductor for electro photography, electrification potential is not reduced. The electron 
emission element which has the advantage that unnecessary large-area-izing with simple 
element composition is easy for the complicated process that the process of forming a thin 
insulator layer is unnecessary, and fear of a dielectric breakdown is small, by this can be used 
satisfactorily. 

[0061 ]To the electrification unit (for example, electrification unit of composition of being shown 
in drawing 4 or drawing 10 ) of composition of being shown in any one of the above-mentioned 
Embodiments 1-5. Apply the electron emission element of composition of being shown in drawing 
17, and the whole surface of a charge body (for example, the photo-conductor unit for Ricoh 
printers: Type 800) is electrified in -700V, When measurement of the ozone level in the 
electrification unit circumference at this time and NO x concentration was performed, as for the 

value more than a background level, as for neither, ozone and NO x were detected. Compared 

with the electron emission element shown in the example (drawing 11 ) of Embodiment 6, or the 
example ( drawing 13 ) of Embodiment 7, the frequency where the dielectric breakdown of an 
element happens was remarkably low. 

[0062][Comparative example] The exampje of composition of the electrification unit of the 
conventional corona-electricahcharging method is shown in drawing 20 as a comparative 
example over Embodiments 1-9 of this invention. The whole surface of the charge body 116 (for 
example, the photo-conductor unit for Ricoh printers: Type 800) was electrified in -700V using 
the electrification unit 1000 using the conventional corona wire 1001 shown in drawing 20 in the 
same environmental condition as the above-mentioned Embodiments 1-9. When measurement of 
the ozone level in the electrification unit circumference at this time and NO x concentration was 

performed, ozone:4ppm and NO y :0.6ppm were detected. 



[0063][Embodiment 10 (embodiment of claim 12)] the electric charge generator of this invention 
explained above, and the electrification unit using the electric charge generator, In the image 
forming device which forms an electrostatic picture on the image support which is a charge body, 
transfers this visible image to a transfer material, and forms a picture after developing and 
visibleHmage-izing this electrostatic picture, A means by which the image support which is a 
charge body is charged uniformly, or a means to form an electrostatic picture on image support, 
Or it is the best for considering it as a means to transfer the visible image on image support to a 
transfer material, or a means to discharge image support, and using, and offer of the image 
forming device with which generating of discharge products, such as ozone and NO x , was 

reduced is attained. 

[0064]Here, drawing 21 is a figure showing one example of the image forming device concerning 
this invention, for example, is the example which used the image support 21 which is a charge 
body about the electric charge generator (electrification unit) of composition of having been 
shown in either of the Embodiments 1-9 as the electrification unit 22 charged uniformly. In 
drawing 21 , the numerals 21 are the photoconductivity photo conductors of the shape of a drum 
which is image support, and around this photo conductor 21, The electrification unit 22 uniformly 
charged in the surface of the photo conductor 21 and the electrified photo conductor 21 are 
irradiated with the write light LB, such as a laser beam. The electrostatic picture on the optical 
write in device 23 which forms an electrostatic picture, and the photo conductor 21 is developed 
with a toner. The electric discharger 27 grade which discharges the residual charge on the 
cleaning device 26 from which residual toner, paper powder, etc. on the developer 24 to develop, 
the transfer device 25 which transfers the toner image on the photo conductor 21 to transfer 
materials, such as a transfer paper, and the photo conductor 21 after transfer are removed, and 
the photo conductor 21 is allocated. The anchorage device 29 fixed to this image forming device 
in the photo conductor 21, the feeding part 28 which feeds the transfer material P to the 
transfer section between the transfer devices 25, and the toner image transferred by the 
transfer material P is formed. In the image forming device of composition of being shown in 
drawing 21 , Since the electric charge generator (electrification unit) of composition of having 
been shown in either of the Embodiments 1-9 is used as the electrification unit 22, the photo 
conductor 21 can be charged uniformly, without being accompanied by discharge phenomena, 
such as corona discharge, and generating of discharge products, such as ozone and NO x , can be 

reduced. 

[0065]Next, drawing 22 is a figure showing another example of the image forming device 
concerning this invention, for example, is the example used as a means 32 to form an 
electrostatic picture on the image support 31 which is a thing to be charged about drawing 8 and 
the electric charge generator of composition of being shown in 9. In drawing 22 , the numerals 31 
are drum-like image support and around this image support 31, The electrostatic picture on the 
electrostatic picture means forming 32 which is selectively charged using an electric charge 
generator in the surface of the image support 31, and forms an electrostatic picture, and the 
image support 31 is developed with a toner. The cleaning device 35 from which the developer 33 
to develop, the transfer device 34 which transfers the toner image on the image support 31 to 
transfer materials, such as a transfer paper, residual toner, paper powder on the image support 
31 after transfer, etc. are removed, and the electric discharger which discharges residual charge 
on image support 31 36 grade are allocated. The anchorage device 38 fixed to this image forming 
device in the image support 31, the feeding part 37 which feeds the transfer material P to the 
transfer section between the transfer devices 34, and the toner image transferred by the 
transfer material P is formed. 

[0066]In the image forming device of composition of being shown in drawing 22 , By using the 
electric charge generator of composition of having drawing 8 , a signal electrode as shown in 9, 
and a scanning electrode as the electrostatic picture means forming 32, Since an electrostatic 
picture can be formed on the image support 31, without being accompanied by discharge 
phenomena, such as corona discharge, generating of discharge products, such as ozone and 
NO Y , can be reduced. Since electrification and image formation of the image support 31 are 



simultaneously performed using an electric charge generator, the image forming device of 
composition simpler than the composition of drawing 21 can be provided. Since an electrostatic 
picture is formed using an electric charge generator in the composition of drawing 22 , if an 
electrostatic picture can be held, as the image support 31, what laminated the insulation layer 
and the dielectric layer can be well used on cylindrical rodding (electrode). 
[0067]A means by which image support, such as a photo conductor, is charged in the image 
forming device concerning this invention, A means to transfer a visible image (toner image) other 
than a means to form an electrostatic picture on image support, to a transfer material or an 
intermediate transfer body. It is [ the electric charge generator of composition of having been 
shown in either of the Embodiments 1-9 as (for example, drawing 21 and the transfer devices 25 
and 34 of 22) ] good also as composition to provide, and in this case, Good image formation 
which ozone in a transfer section and generating of NO x are prevented, and it becomes it is 

uniform and possible to perform uniform transfer, and does not have inferior transfers, such as a 
transfer omission, can be performed. In addition to this, the electric charge generator of 
composition of having been shown in either of the Embodiments 1-9 can be used as a means (for 
example, drawing 21 , the 22 electric dischargers 27 and 36) to discharge image support. 
[0068] 

[Effect of the Invention]As explained above, in the electric charge generator concerning claim 1. 
The electron emission element which emits the electrons which gave energy by the electric field 
inside an element, Have a means to introduce the gas containing an electric electronegative gas, 
and a control means which controls the anion by which it was generated with the electron 
emitted by said electron emission element and the electric electronegative gas molecule, and as 

said control means, The electric field is characterized by the portion more than 6x10 6 V/m being 
10 micrometers or less using the electric field between a charge body and an electron emission 
element, For the composition which has composition which electrifies a charge body with said 
anion, generates an anion using the electron emitted from the electron emission element, and 
electrifies a charge body, In order to generate an electric charge, it is not necessary to use 
discharge, and the compound by which it is generated for ionization can be lessened dramatically. 
If not less than 10 micrometers of portions more than 6x10 6 V/m exist in the electric field 
between a charge body and an electron emission element, a possibility that corona discharge and 
spark discharge will arise will come out, but. In the electric charge generator concerning claim 1 , 
since the electric field between a charge body and an electron emission element is controlled 
and he is trying to set the portion more than 6x10 6 V/m to 10 micrometers or less, it can be 
stabilized and a charge body can be charged. An electron emission element does not have a 
problem, such as damage to the tip part by the local rise in heat by concentration of emission 
current, and an ion bombardment, but long lasting and stable operation can be performed. 
[0069]In addition to the composition and the effect of claim 1, in the electric charge generator 
concerning claim 2 as said electric electronegative gas, It has composition using any of oxygen, a 
steam, halogen gas, SF 6 , carbon dioxide, NO, N0 2 , S0 2 , S0 3 , HN0 3 , and the N 2 0 5 , one, or the 

combined thing. Although the electron affinity at the time of becoming an anion is an electric 
electronegative gas greatly, in order to still ionize and to stabilize, since most is a closed shell 
molecule, it is difficult for these gas molecules to capture an electron. However, it is known that 
it will be easy to become an anion by clustering of a molecule, therefore an anion can be formed 
more efficiently, and, thereby, electrification becomes possible efficiently. In particular, the 
combination of a steam, carbon dioxide, NO, S0 2 , and oxygen ** is comparatively stable, and 

electrification becomes possible efficiently. 

[0070]In addition to the composition and the effect of claim 1, in the electric charge generator 
concerning claim 3, it has composition using any of oxygen, a steam, and the carbon dioxide, one, 
or the combined thing as said electric electronegative gas. In simple electrification of an electric 
discharger etc., the combination according to claim 2 may be sufficient, but. When using for the 
process of electro photography, a problem may arise, and since especially substances, such as 
NO, N0 2 , and HN0 3 , form a low resistance portion in a charge body in the form where moisture 



was collected at the time of electrification, in the photo conductor for electro photography in a 
charge body, image flowing etc. may produce them. Like claim 3, since generating of a new 
compound can be performed very small in the electric charge generator of this invention, if these 
gases are not introduced from the beginning, the nitrogen gas emitted by especially discharge 
and the substance resulting from NO x from oxygen do not arise, but it can prevent adhering to a 

photo conductor. 

[0071]In addition to the composition and the effect of claim 1, 2, or 3, in the electric charge 
generator concerning claim 4, the surface has composition which has a portion of the metal 
covered with the oxide film at the electron emission plane of said electron emission element 
Although it is known that what attached and heat-treated Cs thin film to the oxide film on metal 
has a dramatically large secondary electron emission factor, Si which enlarged aluminum and 
doped quantity and made them low-resistance-ize as metal in this composition, Since it is 
considered as the electrode by the side of plus of this metal part (conductive part) using Mg etc. 
and electrons are efficiently emitted using the Matter effect by that oxide film and Cs thin film, 
an anion can be created with very large electrons and electrifying efficiency can be raised. 
[0072]In the electric charge generator concerning claim 5, it adds to the composition and the 
effect of claim 1 , 2, 3, or 4, Said electron emission element has two polar zone, when one polar 
zone is used as a scanning electrode, constitutes another polar zone from two or more signal 
electrodes, and considers it as the composition which can make the signal electrode of this 
plurality another potential. Although the electric charge of the portion which does not make a 
photo conductor a picture after being uniformly charged with an electrification unit is missed by 
phbtoconduction operation of a photo conductor in the usual electrophotography process, In the 
electric charge generator of claim 5, since only the electric charge of a required portion can be 
electrified in a charge body with a signal electrode and a scanning electrode, generating of the 
compound accompanying electrification decreases more. By furthermore using the electric 
charge generator of claim 5, the simple image forming device which excluded a scanning 
structure of the laser usually used and optical writing means, such as an LED array, can be 
created. The image forming device using the image support which consists of a mere dielectric 
instead of a photo conductor is producible. 

[0073]Since it had composition which has a means to heat the electron emission plane of said 
electron emission element in the electric charge generator concerning claim 6 in addition to the 
composition and the effect of claim 1 , 2, 3, 4, or 5, At the time of intact, the temperature of an 
electron emission plane serves as an elevated temperature compared with the gas of the 
electrification unit exterior by the heat transfer from the radiant heat and the heated gas from 
the heating method of a heater etc. A steam etc. can prevent condensing to an electron 
emission plane and reducing electron emission efficiency by this at the time of intact, and 
improvement in electrifying efficiency is attained. 

[0074]In the electric charge generator concerning claim 7, in any one composition among claims 
1-6, and an effect, in addition, said electron emission element, Since it had composition which 
has MIS (metal-insulator-semiconductor) structure, and it is a simple structure where an 
element is filmy, productivity improves that large-area-izing is easy and tends to produce a 
surface state electron emission element. Since there is no big influence in an electron emission 
characteristic and it is hard to be influenced by environmental gas even if an interface state with 
the element exterior is stable, and the surface of an upper electrode pollutes by adhesion of a 
controlled atmosphere and the work function phi changes, electrifying capability is stabilized. 
[0075]In the electric charge generator concerning claim 8, in any one composition among claims 
1-6, and an effect, in addition, said electron emission element, Since it had composition which 
has MIM (metaHnsulator-metal) structure, there is no necessity of using a substrate as a 
semiconductor material, and since it can form even on glass, long-picture-izing, large area- 
ization, etc. can be performed cheaply. 

[0076]In the electric charge generator concerning claim 9, in the composition and the effect of . 
claim 7, in addition, the electron emission member of said electron emission element, Since it had 
composition which has a semiconductor substrate, the porosity semiconductor layer which 
porosity-ized the surface of this semiconductor substrate by anodizing, metal thin film 



electrodes formed on this porosity semiconductor layer, and an ohmic electrode formed in the 
rear face of said semiconductor substrate, The advantage that unnecessary large-areaHzing 
with simple element composition is easy for the complicated process that the process of forming 
a thin insulator layer is unnecessary, and fear of a dielectric breakdown is small is acquired, and 
the productivity of the further electric charge generator, low-cost-izing, and stability 
improvement of electrifying capability can be planned. 

[0077]In the electric charge generator concerning claim 10, in any one composition among claims 
1-6, and an effect, in addition, an electron emission element, A lower electrode and the tantalum 
oxide (Ta 2 0 5 ) film formed on the lower electrode, Since it had composition which is the 

electroluminescent element constituted with the ZnS film formed on the tantalum oxide (Ta 2 0 5 ) 

film, and the upper electrode formed on the ZnS film, The advantage that unnecessary large- 
area-izing with simple element composition is easy for the complicated process that the process 
of forming a thin insulator layer is unnecessary, and fear of a dielectric breakdown is small is 
acquired, and improvement in electrification unit productivity, low-cost-izing, and stability 
improvement of electrifying capability can be planned. 

[0078]Since it had composition which electrifies a charge body with the anion which is provided 
with the electric charge generator of any of the claims 1-10, or one statement, and is emitted 
from the electron emission element of this electric charge generator in the electrification unit 
concerning claim 11, The electrification unit by which the same effect as any of claims 1-10 they 
are was acquired, and generating of discharge products, such as ozone and NO x , was reduced, 

and generating of abnormal discharge was prevented is realizable. 

[0079]In the image forming device concerning claim 12, an electrostatic picture is formed on the 
image support which is a charge body, A means by which transfers this visible image to a 
transfer material, and forms a picture, and the image support which is a charge body is uniformly 
charged after developing and visible-image-izing this electrostatic picture, Or a means to form 
an electrostatic picture on image support or a means to transfer the visible image on image 
support to a transfer material, Or an electric charge generator of any of the claims 1-10 or one 
statement as a means to discharge image support, Or since it had composition possessing the 
electrification unit according to claim 11, the same effect as any of claims 1-1 1 they are is 
acquired, and the image forming device with which generating of discharge products, such as 
ozone and NO^, was reduced can be realized. When an electric charge generator is used as 

electrostatic picture means forming, an equipment configuration can be simplified and low cost- 
ization can be attained. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is a composition explanatory view of the electric charge generator (electrification 
unit) in which one example of this invention is shown. 



[Drawing 2] It is a figure showing the outline of the anion change at the time of making an 
electron act on the gas which combined a steam, carbon dioxide, NO, S0 2 , and oxygen. 

[Drawing 3] It is a composition explanatory view at the time of adding a platinum wire to the 
electric charge generator of composition of being shown in drawing 1 . 

[Drawing 4] It is a composition explanatory view of the electric charge generator (electrification 
unit) in which another example of this invention is shown. 

[Drawing 5] lt is an outline sectional view of an electron emission element showing another 
example of this invention. 

[Drawing 6] It is an outline sectional view of an electron emission element showing another 
example of this invention. 

[Drawing 7] It is an explanatory view of the principle of operation of the electron emission 
element of the structure shown in drawing 6 . 

[Drawing 8] It is an important section top view of the electric charge generator in which another 
example of this invention is shown. 

[Drawing 9] It is a composition explanatory view of the electrification unit using the electric 
charge generator shown in drawing 8 . 

[Drawing 10] It is a composition explanatory view of the electric charge generator (electrification 
unit) in which another example of this invention is shown. 

[Drawing 11] It is an outline sectional view of an electron emission element showing another 
example of this invention. 

[Drawing 1 2] It is an explanatory view of the principle of operation of the electron emission 
element of the structure shown in drawing 11 . 

[Drawing 1 3] It is an outline sectional view of an electron emission element showing another 
example of this invention. 

[Drawing 14] lt is an explanatory view of the principle of operation of the electron emission 
element of the structure shown in drawing 13 . 

[Drawing 15] It is an outline sectional view of an electron emission element showing another 
example of this invention. 

[Drawing f 6] It is a figure showing the energy band in the electron emission element of the 
structure shown in drawing 15 . 

[Drawing 1 7] It is an outline sectional view of an electron emission element showing another 
example of this invention. 

[Drawing 18] It is a figure showing an example of the driving waveform impressed to the lower 
electrode of the electron emission element of the structure shown in drawing 1 7. 
[Drawing 19] It is a figure showing another example of the driving waveform impressed to the 
lower electrode of the electron emission element of the structure shown in drawing 17 . 
[Drawing 20] lt is a sectional view showing the example of composition of the electrification unit 
of the conventional corona-electrical-charging method. 

[Drawing 21] It is an outline lineblock diagram showing one example of the image forming device 
concerning this invention. 

[Drawing 22] It is an outline lineblock diagram showing another example of the image forming 
device concerning this invention. 
[Description of Notations] 
1: Electron emission element 

2: The substrate which consists of insulators (for example, quartz glass substrate) 

3: Substrate electrode 

4: Semiconductor layer 

5: Porosity semiconductor layer 

6: Thin film electrode layer 

7: Charge body 

8: Power supply 

9: Bias power supply 

11: Electron emission element 

12: The substrate which consists of insulators (for example, quartz glass substrate) 



13: Scanning electrode 

14: Semiconductor layer 

15: Porosity semiconductor layer 

16: Signal electrode (thin film electrode layer) 

17: Signal electrode terminal 

18: Power supply 

19: Bias power supply 

21, 31: Image support (charge body) 

22: Electrification unit (electric charge generator) 

23: Optical write in device 

24, 33: Developer 

25, 34: Transfer device 

26, 35: Cleaning device 

27, 36: Electric discharger 

28, 37: Feeding part 

29, 38: Anchorage device 

32: Electrostatic picture means forming (electric charge generator) 
101: Electron emission element 
102: Shield 
103: Electrode 

104: The power supply for control 

105: A gaseous introducing path 

106: Gas sending means 

107: Negative ion generating space part 

108: Injection hole 

109,120: Power supply 

1 1 6: Charge body (photo conductor) 

150: Heating method (electrically heated wire (heater)) 

211: Lower electrode 

212: Electron emission member 

212-1: P-type semiconductor layer 

212-2: P + type semiconductor layer 

212-3: N" 1 " 1 " type semiconductor layer 

301: P + type semiconductor substrate 

302: N + type semiconductor guard ring 
303: P-type semiconductor region 

304: P + semiconductor region 
305: Insulator layer 
306: Ohmic electrode 
307: Metal electrode 
309: Power supply 

310: The depletion layer at the time of electron emission 
•411: Upper electrode (metal membrane) 
412: Insulator layer 

41 3: Lower electrode (metal membrane) 
414: Substrate 
512: Insulating layer 

513: Lower electrode (semiconductor substrate) 

518: Upper electrode (metal membrane) 

601: N type silicon substrate 

602: Porous silicon layer 

603: Au film electrode 

604: Ohmic electrode 



911: Lower electrode 

912: Electron emission member 

912-1: Tantalum oxide film 

912-2: ZnS film 

913: Upper electrode 
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DRAWINGS 
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sf,, r.gMfc$&, NO, NO !( so,, so,, 

[»*«4] S*#*l. 2*fc'W:3E*««n(f»^»jl 20 

5 ] fft*Jj( 1 , 2, 3lfefcl44fe«<7)m#$§£ 

6 ] i . 2, 3, 4D;fci4 5E®co«;ffi 

7 ] WjftJS l~6©j ^coRh,ri>-olcE«co 

«rE«^*ffl*-T-Ht, mis (&m-ttm»-*mm 
mm^mm^^^x. 4 o 

flWB«*iUUJimi, M I M (&JS-|&&ft-&jR) {ft 
Hffit?tttt*?rot?ttttftitttt, ¥»**«£, K 

Sit trWtfc +5 
[M*JS l o ] !g#JS l ~ 6 w b ^offlfi^-ofcElfc 
«>«tf«£«Bfc*$^-C, 50 
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2 

^tlt^^/M-*^ K (Ta 3 Os) K£, flWE# 
i^M"*-^ K (T a! O s ) R±l£j(Mft$*tfcZn S 

*#»£i-6«flif«a-SB. 

!»#Jf 1 ~ l 0 co •? *><73fsittA»-o|cE«6<0lH8Sf584^ 

5 fc«W4ia»-oic:Biw>««r»£i«, *>$hh\ m 

**l lEttroffitt£K*A«i-£::£frtt{R£-*-3H 
[0 0 0 1 J 

Hi- a. 

[0 0 0 2] 

[tt*«>ttW] ULM, TUVafS, BAM&t&ft 

»0»*iMR*3*l-CV5 0 RffeftMK&BKi)V^ 
TMt; B*iMoAJWcJ:9B£1-SiHMNb* (NO 

&<fi;T£ -It 5 d £ Ic i 9 *&Bife#55± 

[000 3] Sf*, 

^m^> D-ym ^7->w, 

Sr®i«1-SJ;?(iLfc3n-7-^«5§*5!t#BBJF9-l 1 4 
1 9 2*fi*tEtiiT.Tl»6. w©3DtilSB, 
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3 4 

#ft|;i*B^4 0~5 0 5? DV dm) <0 17 4 -V V > - 9 2 1 3 0 1 &S#> 

Ttt«*fT 5 r t K J: 9 :t/>w3g£ft£ 5 0 %fitTK 2 &5EI-gd?iJ LT»j«Lfc1HSr»4«t*JV^T. 

fiMLT^S. *fc, #MJP-6- 3 2 4 5 5 6 *&flUC ±E«fflf*4WflWll^«r*W»:iS«±lJ:»^+5 4# 

U Lfctf"/l'&Hi:i&J&, */>5)f fiJAP+SwtlcioTW^bKttWffifSrftffli-aip 

te«&W6 = n^ttti£g#fB«fe$;ft-0'>5. ^ (d v 3 5, SbldS*:, 2 0 0 0-4 7 4 5 7^&8HC 

o-*-Kr«S«S!«>#«»|Hc:J:9«4Lfc4-/>'«:fi»i- 14. ttX«U£j:5««*m>fc««ima«R]*$;K/Cfc 

5*S»-oi LT, a-'/^BMMfflfrffl^sarifctfjMe, 10 9 , x|Oi4^¥-(: «t SSUfcoSBfftffll;: J: 9 W * 

[0 0 0 4] n-7^mS§(4. i-<l4#MBg5 6 [0 0 0 7] 

-9 1 2 5 3^«HdfB*$ttT*5 0, ifi¥. [*fWtfft L <t 5 £ 1-5ISS] ±Jfi Lfcf£*0>flf«S& 

m^l4. ^mLfcn-7&$»®ftlc&«>£-£T?$®£ t'/yR^NO, r<Ofci6!|$W!3jZ9 - l l 

'ri^ttntzit), ■ *Vyto&£.&lMf;\z.&tt<. t-#. =f 4 i 9 2^-^^ifl5P6 - 3 2 4 5 5 6 

S&£*iT<^3. *fc, 7"7->ffiiSli, #£Bg5 5- $tt,T^5 «t 9 ft*"/ 4 5 1 ° 

2 9 8 3 7^«*fcEil**tr*i9» Sltt«f«*rs:» 20 -*-*r«»-ctt, tfi*tfv* 5 0 %ng.n*Vv±(n>>m. L 

<-e#s. rtii-e#5^, *-/>-?5*^j(4. «#*ft*«fei:6fc 

[0005] Hfcarssgtt, 3-<i4l#lif|Bg54-5 3 5 fti;t/y7 yfty^^ggt-fc 

3 7#-&$8#K!Btt£tlfct>©;45*>5 0 CRISPS 9, =>* h#a»;»»5£V>5ffl8#*>5. 

-9407 7*43j«ttt, ftttAtt-h&Htra*. a . iooosj n »«#m*s:©fcft^^ 

&#k<Oltiim&5 0 0~3 0 0 0 u mtClS^-f 51 <t (d -g\ a—y^M<0 n-yizftVjQ-tZ^j T 

l'^-><7)^SgSISrM< LT^--/>-£Otti:iSrfl)©Ji- 30 7^11:4 511, Itrot^i/Zi^iSi^fi,^^ 

TV>5„ WJfliF9-244 3 5 0*&«fctt % 4£ttS« -?*EO* y-=V^fcKfcfc5fcftfctt#!jf$ 

£*itl^5. #i¥9-l 1 5 6 4 6^«JCJ4, sp-B y*-/^ItL J M-< ftofc9. ^Hjflr. wrffiffl^lc 

SSrfflv^rtKiONO, »««*H5c:i:^IB** v^9fflBi«*>5. 77->Hf®3Stt:, 

[0 0 0 6] Sfefc, *«fc#«#5tftfflv\fc'{>0>4 L H*^tblCj:5^1iti'ib>45^^L J ^-t-<. teM^ 

T. Hif8-2034 1 8 40 M— SSff^. «t%#*K, ^«7t^Og 

-fev^$t)|sl-J:9'i?)m-7 : *!cffl^S«ri2:lt/tm^4 «fcfiH1-5^5i'»*»*^«»:jSi«as>S 0 

«^§rm-r^#®«fe^^e^B2«$nr^5„ * tow. ft«Ea^i£< > w^i-sia^^/^NO. 

fc, #wv-8 - 1 3 7 2 1 nM%£.m® K¥<»^fc®w<r>m$i.\m*x\,^\ 

1 ftjc*)5^l4 2&:7tlc:EJiJLT^fi)tLfc^;^ [ 0 0 0 9 ] itiJiScoaffifB^sa^ -t^fflv^fcua^ 

{axfcm^is^sp^^^osgE^jBfigi-st*^, a ^vhzfrtb, i$ic^-^mi-«t6m^?S7"a-fe^^ 
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«tt*U#ir^J:0 tmv^iiii, m,ft%3i&t&%r 

I4\ 9l#fflLm«i*^»4JHT-«a5WO«ffiSt!»<6 0 
Vt'lOfi rafi)5 HxiO' V/mW±rog|5^ 1 

o nmhbzktte*), z>*n&&tf>,z. 

v^ffllltffca. *fc, m£«>ttX|ftK:J:S«ft*ffi^ 

10010] *»Wl±±EU6*tt«roraHXSS:Wft-f-5 
SBwftJWMIs, «MKMW)|6j±. ilfWfcaro&fcttifij 

£«B*JB^T«to«ttfc*fltrai!Mi««, &r;±s! 

[00 ill iSBK^St, !S#Jf 1 
14, «r«^(0»«|c:J;5f|;^jro«**«J©Ji-*rt^ 
■C#, fl.o*«*WMf»KjhJtt«lt«ft*tt*BI8wi: 

r ^5. 3 fc&2> 389314, ^S^fco^ 

K4 9 * NO, taBH1-SftfltaHMfi*{MI'0>tt 
ftffift (eft* t 5 C t * 5 r t -e # 5 « 

B 5 r £ a* -C 5 ££B £ 5 r £ £ g ft £ -f 



ft±£ll5 c £ i«t»* ««««£ttl<rftfti- 5 £ k * 
ftiHMMBa»S*ttiftLht:H6 r k a«-e# zmm*. 

r t 5««r»4*«t«iift-t-5r k * gftt-r 

5. 8H#JSl OKfllSJBHi*. .fc Sffrfr 

ftro»£«:[£j*t-5 J.oSBro£jWH{fc, 

[0012] fft*JX 1 1 *'/^RWO 

::££@tt£-t-5„ 8H#igl 2(cfil35S9!l4, ^-ws. 
TOO, t?ro»m£#tt©*£tejfc^£tt;tt«0>i&ih«: 

asrtm, swrojuMXk *«3b*a>i6i±. m 

ntkt}n&fe&fa±&%^z>z.k&-Q%Z>%ffi%i£&m 

[0 0 1 3 J 

[^ffi«r«?*i-5t*!)(D^ia;] ±!EBft£igj£1-.5fc 
30 *, *«n(cft3imil£»UcnMHIUU«i(» 

«#t«T-ttffl3H^W<o«J|i«:fflV\ -?rcoa#tt6xi 
0" V/mei±«)flJ^# 1 0 m mJ^TT'*>5 r k 

40 Lfctwtfc5„ 

[ 0 0 1 4 J 2 »t«««»«ft*B-Ctt, ISsR^ 

'^v>f>%*\ SF., Z.Sf<t;^3(?, N 
O. NO., SO Sl SO, , HNOi, N t 0> £> ? t>4>ffl 

50 (OTfoSo 
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[0 0 15] »**4fcffi*«ffi»f|-«ll-Cli. ffl*Jg 
a»»4«HTtt, 2, 3^/c(i4lCfe«W 

gij»*ffiti-sr ta<-c*5«fi)jt Ltt>o-e*5. * 
e>c»*«6ic(S5*ffij5^3fiji-ett, tt**i, 2, 
3, 4*fcli6KB«©*j«fcJB*.-C. wtBm^scta^ 

[0 0 16] M*«7£ffS«ffa£S«-?tt, 
l~6rop^,rof5i^-o|c|5«wlifiR{cJpx.T, ittjfB 
•^ttfflSmi, MI S «5g 

Sffi3§£$m-ctfu s»^i~6 0 9*>ro(si^— ofd 
m$.<nmmz-Mx.x , mmmf-mm^a, mim 

So 

[0 0 17] £feKM#*9ti:ffi5*ffi*£JMrctt:, 
fS*^7t!E«ro«^Sn^T, MSEm^Stffiig^w* 

f$.t Lfcfcw-C*>3„ B*5l0lc«51l?fM 
^■Ti4, M*«l~6(D9*>W^^-o^iatt»S 

UW&h\zWtfLZtl1t*y 9 K (Ta,O s ) 

sits etisa^v^yw^f-^ k (Ta 2 Os) m±imi& 
[0018] n*is 1 1 (^s^mga-eii, m** i 

~ l o o d ^<Afafta>-o|;:lE*ro«ffi36£§£fi£fB 
[0 0 19] W**i-2i;:ff$nffc»fifc§SB-ctt, 

©tLT s W*lll~l 0t0p*>(0fpJtU^-O|C|E«(75 

nft%±$im< *>5^Ht. it*«i liBiEw^a^fi^ 



[0 0 2 0] 

[0021] mmwmi m**i, 2, upmn 
mm) ] mu**mwic&zntt%£.mm$:mmm\z 

tf, ?J£#7*g«) 2±KffM£ft,fc®ffi (gig® 

1 o{zm-rzhi>-x<nw,m (.mutism) ettitj 

fcfMHPK: J: 9 «± LfcA-T * ytrMMi- 5f&l$P^®£ 
20 *ru CWftffl^i&i: LT, *#«»:7i:«^ttffl3H^ 
1 W»l#lrfflV\ {•Wtftt 6X10' V/mtl±<0 
1 0 mgtr t-* 5 r i 1 1, MfBjU'/J- 

[0 0 2 2] •fcQttK&tSJ:, B 1 t*i-«fiR©« 
ffi3§£3£R (ffiF®|£g) icti^Ttt,' ^|4(Dlf 

«$titv^„ rco»Kmiss6(c5?f Lmag8tj; 

30 01 (+) o«JEStB1JH-5- tl-J:9, ^frl4|c 
«*-#ttASiT,a. ¥^*Jl4co*^ffi|4iESIif6^1lc: 
«tonfc*?LStiMlft:« 5 idj; 9 Rfitti fcoT^Sfc 

SHI 6 £ h v^/u UTW^-ttttl*^ 1 (DftUizli,* e 
rcD»ctii^nfcm^e-|CJ;9, 

a**w^-wki-5. con, fe^m^7ffiiiwmffi7 a 

|Cli^MT^l;j^9 Idi 9IE ( + ) C0/<-YT>MiEW 
40 ■ ^»«rK^.«^&tA«««rlM«U *»«#7«t 

siaiu to*m,#7ttT<(-t-x (-> t^mi-s. 
[0023] iro«t5io:**w«6*»*4»B mm 
mm) -cii. if iftdii^ 1 A>tS!ffl$}ifci? ir^ii 

5>> tt^«f*:7i:mi : -»tti^lFflWS#IC6X 1 0' 
V/m^iOgB^ 1 0 ymW±#ft-f5t, antft 

50 ^i-fliBic-ctt, tt»«»7 tm^-ftajjR^innwm** 



9 

/<^T**ffi9KJ:0MftLT, 6XlO ( V/mHl 

-f * y ffimz X S 5fcS£P<7)tS^ t v * 5 J: 5 ft fflH * t> fc 
[0 0 2 4] irC^T, ±IB^«ftWftttfti*itt % © 

^n^tf*, SF fi , Z.®{b$Ht N NO, N 10 
0 2 , S0 2 , SO a , HN0 3 , ^OiOS^fittLrt*— 

(Will 4>'*—*yb±0>fr—A<<—i? (http://d 
bs. c. u-tokyo. ac. jp/labs/nagata/shosai. html) ^T*W 

5 0 *mc NO, SO,, g£^f, 

^#f£, 23(1), p. 3 7-4 3 (1 9 9 9) M I: 

So 

1 0 0 2 5 J &KA#ftttXik0y£ LT, B 1 30 
•Sffi (&&{*:) 2 

•Sffi«ffi3 : 9W* s r> (W) (*&#7*SjR± 

• ¥wui4 : #y *>y =^ 

• #?LSt*4H[*» 5 : *y *y (S i) 

. #7Lft¥WfMI 5^13 fttftfelUI : S i 0 2 
-*IKtt&Jl6 :& (Au) (ffSftl 5nm) 

• fe^ttft 7 : *6fttt/N- YTiXrr^i h*~b LfcTA- 40 

■US, 9 : XSMKK 

•ttRmtt&ttffittft<D|IOffi : 1mm 

[0 0 2 6] ±EWftfl=Tttllf*i*:7*«f«i-5t#, 

tt^m* 7 1 w^ttffl*^- 1 wco^w 1 0 kwas 

— HMfc^*, NO, NO.Srt-ft*: 

• ^«»*ftasflwaic*j jt 6 * ✓ y»*at/N o, » 

RcomfeZft^tzt :^ no, tt 50 
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*3t, 1P6X 1 0* V/mWilC&aiaS, fi£<D 

v\ l*»u *W»£B«»«**fflii±K:i 0/img 
«^SSfi^^*>5»^, »kVS*Tt)«ff«^ct 
oXr^«JHcafc5r fc*«*>6. PJx.fl 0 3(C*i-J; 

[3 2(C^t*«^(Dm^ffi^i : -l^»aill1i6J: 
iCitftl 0 m mOfi^7^t- 1 1 *mj£Ltc%& 

[0 0 2 7] (^m^ 
fi) <0BiJ<D««r*i- o 0 4li«0^|:f^IfMgi 

«rF-ttm*^ 1 0 1 £i$fi u mas 1 0 9 j&>fe*>mEE*< 

^♦^-Srdft+S^at Ltrotl'l 0 3 

hj»^ 1 0 i^>«^*aaB*c#ia[iL-cB»*ftT*io, 
-<^ti 1 0 3 te$mm<DmM 104 t&mztix^ 

u-m, mail 0 3Srttffli-5£ji^, m^ftffl^i 

0 1 OlffttilBi: Kl 0 2 <nmzmM&&ffi L 
A», 1 0 6 d&JE^ 7 V*EE«ftftttfc*&fc ^'^^ 

#«9a*#ik-cfco, *^*v*rtafinn»io7rtK 

1 0 2.<^A>f ^-v^fiK^raai 0 7^Blp»n igA^ 
^tft*»Vft^^>SriSiai-Sfc*Ottfflp 1084- 

[0028] 5 am 4 fcsHi*jao*fir5B££jt 
-r»w®E)T*foi9, a^(7)ift2 1 iiit^ss, 2 

1 3l4±ff«ffi-Cfc«. *^ttW»«-2 1 2«, 

•<M2i2-it, ^:^±^»^^^^?i^fcp , 

i*l2l2-2<b, Hfc*w±*K:»j*SiifcN ,# a* 
^*«2 1 2-3<t-Cffifi)c^iXTV>'5 0 mb^PW 
1*12 12-1, P' S!^«i*:l2 1 2-2, N' * S 
*»*i2 12-30»»i Ltd W B «>y3^ 

«*12 1 2- l^fA-S M - m tl0 M -l 0' 8 c 
m 3 , P' ^»12 12-2^S:IA-C10 ,8 -1 
0"cm \ N"I^l2 12-3WA-t§ 
A -CI 0 ,9 -l 0 S0 cm- 3 fijKfcRS*ix'4 0 
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[0 0 2 9] Ctf)£lfc«|C*$tvt\ f»tS2 1 lOS 
m*±.&mm2 1 3lcH)*P*iXTV^DC«ttlc:S*LT 
ftv-»+V(^A(0fl;(4t/ < coTi>5 B frfrZ>s<«(Tx 

tt*fi|C*5^Ttt, PS^I2 12-1^N"S^ 
W2 1 2-3ffi8/W7^ttift»), P # S*MM* 
12 1 2-20««iS»K*5V^T, »«ffKJ:Dr^7 

10 fi V« cm-'^|ii|f^cg;5 0 

j»W'S!¥W*Ji2 l 2-3(7>*BSJ:0a»*J:<± 

[0030] *fc, B6aH4ic^-r«A^c«r«±tt 

Sr^i"8l*&W®ia"Cfo *9 „ B^oW#3 o nip* 
agftSffi, 3 0 2tePli!^ft^3 0 3 £Slilh£N 
* S^Stttf— Ky 3 0 4l4T/<9>'5/3:|*«S: 

S^tP' NmMWWS, 3 0 5ttttftGt, 3 0 6I4P' 
*W*KlSt1"a*- Sy^**, 3 0 7tti/gyh*- 

Nmft*&&*&«im& 3 0 9im w-easti 

T, KattK*»(ttmi:LTtt, «*tfS i, Ge, 
Ga As, GaP, AIAs, GaAsP, A 1 G a A 

s, sic, bp, a in, yj^^^b'mmmtjm 

ffl® 3 0 7^^i LTtt, WCOffclCA 1 , Au, La 

[0031] zzxm7&m^xm6{C7jki-%Mm<Dn 

flfOllcErtt^a y h*-WS0BP*JBriti-5ttBIO 
0, PS!**#lc:*5V^Ttt'>**-vyT-C*)o"fc*^Sr 
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£na 0 

[0 0 3 2] K±wj:9<cfllfiJc^fe45«f«;K««rffl^ 
Tflf««rfT 5 H4«c^i-J:5iiff«8i|(0tt 
UP 1 0 8«Wl 1 6ld*fLTBf*IHI«M»T*f 

1-a. H4fc*svv<\ m-^a^i o Ismail o 9 

1 0 7rt^fev^-c«^»wa«a^5. ::ttgio3 
t a^ttm*^ 1 0 1 <?)m<nmmc & 9 s mm zntzm 

[0 0 3 3] >fift4N<7)K3||iS3RSrjl'&UT^Lfc 

BL7t» 1 0 6liJ:9*ft+5ftMEtl6^\ 3fAB§ 1 
0 5^5>>f ^-v^figSBi o 7rt^8*AS*i, a»*Wc# 

30 [0034] roiifcurafeLfcA^^-^ftafc 
&lc&fflp l o 8tc^^^oT^^i-ar<t(cJ:^ x 
3*"^aE**«^i-S. Sfc, r(Otf.«cfflP l 0 8 t»Wf 

1 6 t'onn^, o 

Kflsi 1 6|W7XiSl 2 O^RljDSiXTV^. 

SScWp 1 0 8frbftmciftfro%Lm, St/Satin 1 0.8 
9, ttaiP 1 0 8lc|fi]*tT»»LfcA>f^->8fE^« 

[0 0 3 5] H4lC*i-«Sa>«ffif»tSg|tt*5^T 

ffl-ram^fetb^^ 1 0 1 ^{Sffl-rafcfe, ttvttom* 

50 ^»<0*JHctt|l5*S:4^r, WtQtitmit&SLLK 
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[0 0 3 6] &±<n&i\c®4\C7j*1rmfii.<nm$i%£.$i 

[0 0 3 7 J Bl*>«V^H4 0ftlktl(C9t-«IA«X 
0 0) C9S®:£:#£- 7 0 0 V|dfifm£i*\ Z.<D&fCO%i 

[0038] [jsfeff2ii2 (»*q(3. nconmm 

o, *fcl4$&ffi^frfrfcfc<o£ffl^3«j&4 utfc 

r4#fc5. "t^fe^, NO, NO., HNO S &4<0^ 
«I4, #«^fc*»«r**fc»-p*«?«*fc«»a:ttO 30 

[00 3 9] *CM«tLT ( *6«4N08fc*4S* 

o, No,«rtjx-e*L*%a^uy!:gs«fc, **u»»e>N 40 

o, NO.*ftv\fc£fto2meffi**JB*u Bit 

gram **v«i<oft 

#*r«*i*ffl**- 1 4 7 WfflOS^ 1 0 ICWA 

LT&ffirttft7 Srftlfc. NO, NO^$ 

*88E£#fcttJ£il,fc 0 NO, NOifclfcHfc 

W$Sfc&l4*4Hfclc/4ofc4f |?EffiSiSrTlf5«ja 
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[0 0 4 0] [»fig^fil3 («*3S4, llCOHJg^ 

*i-5«fi)c<b Lfct(DTfo5 0 Aftffjft3Slfe0i|4 LT 
14, E 1 K*1-*j*»«ffi«±S$jBK:|3^T, m^wna 

U&JgjrCfli;* it;tS i , Mg§5:^/m!>5: 

¥fc3&W»IR«ffirokro4 9li?BjIgW5l. 5 

[004 1] [SJfeff^ 4 (flt*]X 5,11 coHJfeJg 
ffi) ] *^Jfe^ffi-CI4, *J£^ffil~3 CO t^ix^-o 

H ; f-&tij^l4 2ocoaffig|5^^rL, -*co«ffigB?r^ 
^mffii: Lfc»£fc, t 5 

"C# S«fiJc4 LfctC0T*fc5. :cf, 18, 0914* 

<O^B(|iJ<7)-gi5$rtt^LT^-rga5¥ffi@, 0 9l4tt]gf 
S£SB*ffl^fcffi«I«0ttrtK9]B-r*>6. B8, 

9K*iVN-c««»4««tt, m*. 

(4, 5$#7^Sfi) 1 2±fCJgfig$tlfcmffil 3ir, 
CoWfi 3 0±fc»j£3Jift:!NMMl 4 4, 
1 1 4©±lc^SM v^Sil;Sfctifc#7LS^ 

(flUMMi) l 6 4lc4 9fl2/££;h„ Hf^rtSBtD 
l«r*TUTH5 0 -t LT, ±|BSSm 1 0 KflftttH 
4 9 tttti ^ixfcl;^ t WftWAttftflc^lc 4 9 L 

-Wffi!?f%4S?glc*3^TI4, B8, 9|d*i-4 9«r, 
M^tkOi^ 1 1 C0 2occ»S^i 3, 16(739*,,—^ 

»«a 1 3 l, 1 5 -*com<s (&A*m 

fHB 1 6Sra»co<f^«Hr«)5!tL, SJ118IC4 9 

i-f* tcox**5c -ft£t>h, B8, 9lc^-fffl[^-C 
(4, «#fWl 6wmtt«:a*lc:i-5wt»cJ:9«»* 
» 7 ±lc«Hft»o fcftttlHkfrJgjftl-S r 4 4 

[0 0 4 2] »|CftfW«j<c|H6«t LT, H8. 9^ 



15 

0 O/imOlWHKcLfcirSfc, 3 0 o vwfiMMJESrS 
ffi ^SH l 6 (+) KfeS^tcttffttfe 7 

flfft^SJ^SrfTofctw^, ^-fttt^-^v, NO. i 20 

[0 04 3] [%Jfe^ffi5 (»*JS6. 11^« 
m ] ***ffl?tt-Ctt, *«S»«8l-4 0V^^-O 

«ffx±sitart»i;:. m^ttta** i o i (oifsffl 

.ffi*riDJRi"6^ai 5 0«rga:(+fcto-c*>5 0 30 

mm^mmx^ fM*>£jm\ o 7^ 

affl^wa^ttWffiSrJqj^t-a^ia:! 5.0 d^T-l* 40 
«R« <fc-*-) ) SrEfllLT^S. C<Dfc*\ fc- 

So 

[0 0 4 4] **J6«l£^1-»«Kllt*JV^T, 

#116 (0tJx.li, v#ffl0)Ktjt#jx = y 

h:^^y8 0 0) ^iS4*^-7 0 0VCffli^ 50 
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roi*a)iiF«asaflaicj3»t5**/y»flfat;No 

5, fc-*- 1 5 OSrJpffcLTV^fc**«*IHi««JBan 
i o 2-totO(ojpjiatv^*fe*S55r i t-e*5. 

[0 0 4 5] [Unfile (ffl#Jf7, ll(Olfi| 

IS) ] fclcBMW?, l i*-«S*Wo*«»I8*:KW 
iTS 0 El ltt»*^7fc«-5«W<o-3llS{»JS:^i-E| 
■CfcoT, 5fc<o*J6^|$ 1 — 5 \C7jk LfcMoliSfj64 
£g (OTitfia4*fcfi0i 0 lc*i-«|j*^)««5S4« 

LTifeilS 1 2^5nmfdcL, $ blCtWlt^^' 
y*V>?t£i£<Dl3mV % ±aii5 18^UAu^ 
6nm(7)ff^T^lUfe ^ SfHM I S (&Jg-&ji 
#-¥*#) flKtfr^rLT^a. -com I smfe<Dtgr& 
Hl2fc*tJ:5t, ±tt«M5 l 8tT»«* 
5 1 3 0fflJdttjH5 1 4(:iJ:9flfiE (ftV-1 0 V) £ 
nlS i*fi*W7a/U51ISfi|rifi«o«-T 

* ? hv^/ua*»cj:i9i»«fraaLT«iwi5 1 2 we 
**^aAS*t, *r-cjnasttr±«B««5 1 8 we 

y h^U? Fayw^^ _hgj5«£5 1 8 Ott*l»& * 

So 

[0 0 4 6 ] :^)MI Sil«)lfttH«f|:tta!*ft 

-n\ ±a5m®4 1 i^T«^ga-efc^r 

tic £9, »«^«^i*a«*»o«fftt»tt«ri^-f 
fc, ±S|5®^4 l l co^®^#H^^^(Df+#^j:0^ 

[0 0 4 7] SffizE<7)5ljS6?g<ii~5 0V>-f4x^-o{c^ 
"T«^co^®^H (miiB4 4tttHi Olc^i-^ 

fflu a^a;# ^^ffl(o«*#^ 

h : ^-r^8 0 0) ^B^- 7 0 0VCf!| 
Ok £ fc/<y^^5«?V KU^/l/«± - <offltt*ai*ix* 
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[0 0 4 8] [£tttfgffi7 (flt$i](8. 
Wd ] *tWl*fl8. 1 l(C^5^BJi7>|||g^^|ftB^ 
■fS. HI 3f4ft*3S8lc^5MWW-HlfefiSJSr^i-|g 
ffcot, *!SJBtti~5lc:*Lfc«j*»l;iKf*4«a 

■ttRBBTfcS. rrotfftffllfli, Sffi4 l 4±lc 
ftMi>bi5T»tS4i3^rtu *-ro±fc*ft» 
l4 12Sr^L, $e>ld-tro±^««ii4»6)<c5±tt 
W§4 1 l£flMLTiib(K gflSMIM (^JS-iffefift 
-&JR) $8ig£WLT^3o rcOlSll 3iOTfMIMf 

asrm^ttia^t uri^s* fet s^aws-h 1 4 

Hi 4fc*svvc, ±gB«®4 l l £T8S«fli4 
1 3©HI:iiS4 1 7 J; "JSEE (»V~10V) 
API'S &&lig4 1 2rtO!!#cofcJt>, TS|3®1I4 1 

H£ifilU &Jilg4 1 2, ±gfl®JS4 1 l«{gag^ 

ttA^n, ^^x-nmzftxiMnM* 1 1 w£is^ 

hoy»H> ±WtS4 1 iwft*gg»*«±o 

Jl$. «X.tfAu-A l s O,-A l«ig*|C*5^T, r 

ol. 3 2, No. 8, ( 1 9 6 3) p 5 6 8) „ 
[0 0 4 9] ±fE<OAu-A 1 . O, -A I «ii<D®^jft 

®£tt*HbL7tStR4 1 4±ICTgPSfil4 1 3 i LT A 
1 * 2 0 n ml«f5 s *TIMElMb&£ J: «9 A 1 4r 

8Kb1-$. »^S?{biS3%jg^rv^e=^^7K^?g-c 
4vro<t3da»E-cfT?. HWWbiiiioTiMkT^aA 

VmMtEf4 nmOA 1 <D^m^iffjiZ.mtX'^ 5„ 
w<0«t 5lCUTTgi5mil4 1 3±ICA 1 , O, T'1ft£$;ft, 
3I68IK4 1.2 «r»«-C#5. Al©if|;20nm« 

+5-ttt*5*-Cb4V\ &£|gftK4 1 2±\Z±U 
mm4 1 1 £flM1"3o ±SB«HI4 1 1 t LT«, #Jx. 
tf A u S:fiKKat-C©»s«|J: J: D 1 On ml&tiL-ttiti 

<U\ *njfeW(c:*jv^r, a i og£{bi§g£ % 

mtm<nKi??)\z.&ftmm*m^xftiz t t>*imx 
*>5o i-*t>%, a i m&n&mcAti. o. o o 1 ~ 

lOTor re*<0»«SrWALTS«SraURi-5rt 
fc*5Al *BWfcU A 1.0,4>bfcSfeJMIt4 1 2£ 

[0 0 5 0] r <dm i M«iir0>m?-ttffiJimc:ii«* 

i-v\ *it±g]5fig4 1 1 tfw-t8.fr^>xmm<otcib y 
m 4 1 o t <oRmftm&$:i£x-h 0 , ±81011 4 1 1 
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^o«»*sitK<^. sbti ovaawteHEo 

TOT* fc ttftttHtbflstf prtBTfc 19 AE«ffi«frS L-fc 
T-fc -S r- # 5 it tbg;R ik*?lzmffl b 4 ¥ item \c T- # 

So 

[0051] gfJilicoiite^ffi 1 ~ 5 rov^fti^-oc* 
10 i-^o^m^it (fi»Jx«®4*7ti-tigi ofc-THis/s 

fflu (mtfy ^^fflco^^ 

= -> h : *W 7*8 0 0) tf>£ffi£fls:£-7 OOVf^m 
[0 0 5 2] [%lfe^tB8 (tt*^9. 110>3HS» 

IB) 3 »:lc:W*JS9, 1 1 l^5^roHJ6^|fi^itt^ 

20 +a. ^jfe^s e <D^mm m 1 1 ) -^nis^ffi 7 oi 
(mi 3) i^Lfcj-pft, iv«^ffifflt5 

5ti-5t (i!l*<ot-]-Sra«**J:5tt5 

t) , wi$e,}&mm<Dm!¥&&bi<cm<irz,&gtiij b z 
■c, m^ntm^m (?i#mL3a*) ^^<f# 

^aSI, TECHNICAL REPORT OF IEICE. . ED96-141. (1996-1 

2) j (c|¥ite4IftW2JVi$^^T^^^,„ 
[0 0 5 3] Hi 5ttfft**9k:ffi&89]ro-|tl|ffl|fr 

40 (^®^M) ) JCffll^ibftSm^fefflfl^cDSIJCOW 

*-f»4«Atf, WTo^&T-f^sa-e^s. *r, sew 

^■-5s'^tt1i6 0 4S:Sofc*tli8s5ffl*{Sl[ (10 0) 
O n Jg-> V => ( n Jg-> y 3 v iJ-i/N) (tfcjgffitfS 

0. 01~0. 03Qcm) 6 0 3 (D^®(C, 5 5wt 

i) fx-fcnM&mmki&mzmL, znK-yy^^m 
(wt. psjBt^^) 6 0 2^^-r?,, mmmt'p 

50 #1-3. PS16 0 2(75/¥$lii^3 nmXhZ, ffUL 
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fcPS«60 2<oaBlc:Au»«*r*2S3R»L l , 
Onm) , ^4x$r^Efii]<7)AuSPSia;<f 6 0 1 <t LTR 

(0 0 5 4].rcO^^- K<0AuJ*««ffi6 0 1 Km 
JK6 0 5 J: 9IEfHV,s££PiQU n?f^>U 3>Si 
6 0 3^bPSf6 0 2l:lf^At5 o *a>l»W«; 
«ttIr«-C*>4. PS16 0 2im&tfiVh 

5<7>T\ HiaD«ff^)*tt»liPS/l6 0 2C^oT^ 

PS16 0 2W*ffiWttMfcJia<#ft-t 5fcfc, li 

psi6 o 2<Dmm\zi?m\ <*<bKl, n^^yg 

ffi6 0 3^?,aA^tm AuMii6.0 1i 
(CfrtfTPSJf 6 0 2££tf U Au»SIl;<ifflJ^^^ 
9o ^UTPSl6 0 2^®^iS^iiL7t®- : P{i, 

T^SMlff J: 9 — SBtt a u m^nm 6 o l £ h y^ju 
[0 0 5 5] *^J6MT««^ttffl*^S:«fiE-r5^ 

U3^*«ciBb*bfcto-ctt4<, iMiitfc*«B-c 2c 

(G e) , mtisV^y (SiC) , Kfcit 
y ?A (Ga As) , UW^^^ (I n P) N -fe 
t^VfWK^A (CdSe) IV 81, III-V 

[0 0 5 6] **Jfc«lcj;jfttf, ft^J&JHKfr»j£i-£ 

tztc Ls r^f^SS, TECHNICAL REPORT OF IEICE. , ED96 

-hi, (1996-12) j {zxtitt, *mffim\z*srtzn*tkm 

SSrE«T^ 5 0 4fc, BIi: < rff^ft$, TECHNICAL R 
EPORT OF IEICE. .ED96-141, (1996-12) J fc«fc5£, JFM 

LfcPSJf6 0 2 4\ lOOOt), 1 5 »TftitS»»ft; 40 
(R TO : Rapid Thermal Oxidation) ^SLfc^lC, 

PS16 0 2C0^ffitCAu»Sf^KS^*L/'c<}:r5, 

si6 o 2<Dmm<Dmt\z&*) v-^mm^n^L, m 

[0 0 5 7] Wa^3ilKJgllii'-5^)v>T jX^"-o(^ 
-tffWcco^fl^g (Wx.ffB4 4fc(4Bli Oic^fflljS 
<7)^@^ft) fc, B 1 5 fc*rtfta<o**tttti***a 50 
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: ^^7^8 00) WSffi^ft*- 7 0 0 VlCfft® 

O, »#*>W£HTofc ^mt^/y, NO 

« H^7^^7^>K u^</u«± wffi(i«iai $ ft/id* 
ofc 0 ifc, %ttfl?ffi6 0&MlrtW (1211 1) ^HJfcMJffi 

7w**« (mi 3) Lfc«^ttffl*-wctb^ * 
[oo5 8] inmmms («mio, n*>*«jg 

-f£ 0 Ell 7fiM#Jll 0^fi553BWw-3ag^JSr^ 
8t*ot, 1 - 5 (Ct^ Lfc«fiJ£<Djn«f3S4SI 

■ («AlfBB4*fcttHl 0fc^«MtG>*»»4«« 

i-»rffiia"c*)f9 , m^<on^9 1 1 teTSutts, 912 
nm+i&mmts 9 1 3«±wwi"c*>s. 

rawi 9 ii4, t*MW9 1 i±icjg^ 

£ftfc3 0 0-5 0 0 nmOff*Sr#i"*^^#/Ud-ar 
W K (Ta s O s ) Rg 1 2-li, -t<E>±SSfc:JB/ifc£ 
20 tl^5 0 0nm^f J^f5ZnSl9 12-2 

(Au) ^b*5±«ta«9 1 3KJ:i9«/&£ 
ftT^S, ^l/^Fp;uU-7tyh (EL) SR^FCfc 

oV^Tfi, nft/flfcaL S63i, Sg 6*, ^592-595 
H (1994^) j ^l¥i»aiBlW^ftStLT^S. 
[0 0 5 9]»I:B17 »d*i"«IS«fci8V^T, 

T««i9 1 1 fcppip*jx5 K7-r^«EE«?g*|gi 8 
30 K£-s^Tlft9!i-S 0 El 8(c*j^t, 0){1±^S;S9 

1 3 X i-4*?*>^b*^±a«ffiR9 1 3(c^p^n 
a«i9 1 ncfnjo$ti^mffi-cfc5 0 Dc«tt<Dt»L 

r^4fcl6Jc:*5l^Ttt, ZnSl9 1 2 — 2 (O^^IC^oV^ 

9 1 3£ hV^ y V^LT, ZtDfcy hx-Ut ho y& 
#»fcttffi £;h,5. i^,il8|:*LfcTM9 1l 
liPn*n$ft5B»«ffi©^»jgtt, gj i 9 ic^-f-i 9 * 
o i^cfc^, SUlBo r^ffl^S, me 3 

^592-595M (1994^) j [C^^ftT^ 

ho 

[0 0 6 0] *HJS0»JtCiol>TI4, JSJtSr^ja^tta 
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I o o 6 l J ffi'&<r>mi&Mffi l ~ 5 (D^-fft^-oic:^ 

■tm^,<D^mmm mx.t£m 4 $. t^m i o i^i-flf^ 

JBU ttffltft (0tJ;U4!J a-K/y V*ffl©$ftft^ 
K : ?-f7"8 0 0) 7 0 0 VlC?ft® 

no, igigoill^^no^irr^, ^^-rtih^-yy. n 

o, t v i * > k f<Mj>±.<nmmi& & tit* 
fr-otz. nt, %MM&6<omi&m mil) *?nmm 

%7<D%fcW mi 3) I^LfcfSiSSfeffliif^lCit^, 10 

*^-o»»*«^Sr 5iB«*s* L< '><e*>o it, 

[0 0 6 2] [it&eij] *%W<DnmM® 1 ~ 9 |C*tf 
SikttWfctT, H 2 0 Kft*© an 
^B<7)«fiKfilSJ$r^-f„ §2 Old^-r^JfecO^n-j-^^-^ 
- 1 0 0 1 gJAV^ffllSB 1 0 0 0 MxE©^ 

jsjgji i ~ 9 1 m-ff>$km&ikx'&ifin# 1 1 6 («*. 

o) rogiiM-7 0 0vicSl$*fc, itoR#co^ 

m&BJiaic&its^/vjgjs&tfNo, sgtf>ai|££ 

frofci 15, ^-y>- :4ppm, NO, : 0. 6 p p 20 

( o o 6 3 j t^mmm 1 o 1 2 onjg® 
mmmmmat^x, &mm&xh z><m.nw*m- 

3©K*a-C*>9, NO, ^<DW^,±!H.<^<r)% 

[0 0 6 4] ;;-e, 02 1 ti*%$Hz&z>mi&Mi$.m 

1 Sr*S-»c^«i-5^i;$gB2 
2b LXm^ltWXhZ. 02 1 dfc^T, ^#2 111 

+6#*»B2 2, *«**vfc«3tft2 UCU-1f-3t 40 
L B frffiftt LT»«H«l«r»fi)ii- -5 
2 3 , 2 1 ±<Og*mB{g>*r h C&B t 

■CBIifcfb-f SaffeUSlB 2 4 , 2 1 ±co h -J— BfSl 

^§2 6, ^3t^2 i±©$g®?s?£i&m-t5i&ii 

S?fi2 7^?EiS:$HTV^S. zomtoMrfLmm 

KI4, i&ftft2 1 tfi?gi2 5 CDfHJwe^lcte^ 
P£&*ft-f?>i&«g|5 2 8 i:, £?#PlcSB?;??;ft,*: |-•t 
-S{g!£««1-5£*£B2 9;S«ttltfe*VO*$. 02 50 
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iLT, HJ6^i~9rov^tt^^Lfct»^roSSf 
S8££SB (ffi«£B) Srfflv^i^wc, aotatft 

m-i-Sdttfs-cS, no, *?»tt«£ia*©j6 

[oo65] jfeicia 2 2 \t*mmz%zm&Bf$.mM.<n 

ml^igf^, $^®!&T*&5f£|I#f*:3 i±t» 
®Bfft£flM-r3^g:3 2 <t Lxm^itMXhi, ® 2 
2IC*JV^, ^F^-3 lf4K5Att©tt]S*W*-C*>«K Z 

<n&&ft&3 1 <Dfflm\ats «&##3 irog®&®?s? 
#i;B&flM^s 3 2 , 3 1 ±<n&nm&% h 

-t- t3l»LT«lfc{b-*-5a«a6B3 3. fc*&m£3 1 
3 4, te¥^co^fe^3 li©SII-t-^P4 

®ffi£l£t;1-5l&&i£B3 6^5fBBa$nr^5„ S 
fc. r«>BB»j«ltfl^(i % B&##3 l £«3PI5B3 
4»|Bjro«i*»»c:*iWP4:|&«-f5ie«tt3 7^:, (E 
^WP(;te^$^fc h^-WB*5e#i-5*3t«B3 8 

[00 6 6JH22 ici^-r^coiS^ffM^Bi-ife^-r 

li, »SB^fiE^S3 2 t LT. H8, 9|C^-rj;^ 

<et»r fcBSJ** 3 i ±ii|>«BB*»i*i-5 r t *5-c 
#aro-t\ ^-y>- % no, §roii!tf^o%44:fi« 

«nr»^B«rffiV'-cBti»f 
^3 lOffiFBtB'tfeJKfifcSr^fcifTpcOT, 02 1Oi 
fiScJ: o t>gjffi^flf^<0®ffe^g?B*tlW1-5r ti5-C 

»BiIBo^Srff 5rot?, ^ffi^*3 1 1 LTtt, » 

[0 0 6 7] ft, #»WK:«5HB»»3a6Bfc*5V*-C 

S:te?lt*35VM4tWte^|cte9i-5^S 

02 1, 2 2(0^12 5, 3 4) b LXUmMte 1 

~ 9 <ov^i*iiA>^^ Lfc«sK(om^lS^BS:ft<ii-5 

fi»ft*l»«+5^IH: (0i]^l4, 02 1, 2 2 0|^f|^ 
B2 7, 3 6) b LTHifi^©l~9C0V>-f^lc:^L 
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[0 0 6 8] 

[*firo»*] KittWUftijC. !*#JSHc:fl*5*| 

*V*'llKltP+*ftHlsp*aSr*rL, «HBW»#a4 LT» 
x i o 6 V/mW±<75SfS^/J5 1 o n m«Tt-J>5 r t £ 

fl?)5Jcro/cft, mffi&38££tf5fcfcKftm&ffl^ft< £ 
XI 0 8 V/mmJb©*B## 1 0Mmtl±#Sf5t, 
-?fflO®#£ffiiJ*IPLT, 6 X 1 0 s V/m^±Og|5^ 

ttfflfci«<o£*fc45^ftfti&K±£., 
[0069] B**2t»a*iar)8*sgfli-eH[. 

NO, NO,, SO., SO,, HNO,, N-O.O^ 
ri»L, jrt-toir9xt>-< ffclcfc 9 A-T^vtcft 9 ^-f v> 

z>s*o e>iix*i 9 . *rofcfc4 9 ^fticji 

Id, ZKffc&jfc, NO, SO,, (Dffl* 

[0 0 7 0] W*3l3lC#,5m^^Br(4, §*** 40 

■a. fcttSMfci-. *tt/jMtf««>»^tt, »** 2 life 

«£fcl±IBM#±-f5£ ftlCNO, NO,, 

HNO.ft^Ofcfttt. »»*lc*»Sr«*!)fc*-Cttllif 

»«*tt*-ctt««fca&ftfc if r t 



3) 1#B32 0 0 2 -4 9 2 2 6 

24 

ttlOft W*Jf3£>4?IC, S^f,- 

*lfe«#**WALfclt#UX, ftlc»®|,:4 9 3g£1-.5 

[0 0 7 1 ] »**4lc:«5«ffif«4»B-Ctt, I*** 

1. 2tmnt3<omrfLAiMfHz.in*.x y *WB«*tttiJ 

»**1-**Wti: Lfcfc©T*>S. &JU:a>SMfcBlK:c 
s SKSrWJtTS^fea L/c i><0 14 2 &tT?-»:ttifl5B:## 

£-£fcS i, Mgfcif«rfflv\ ;<£>&JlgB# 

») *7yM?»\<»mmk u, *«>nfbiiti c s mmz.z. 

5Ma I to r^Srffl^T^Wtcm-f-Sr^ttl-fSW 

[0 0 7 2] 1***5 £ft*ttffi££g|I-Ctt. IS** 
1, 2. 3^fc(44co^fi6^0!^|c:ipx.r, Wiem^ 
»t±J^I4 2o<Dm^l!i5Sr*L, -#om4§Sl5£;feS« 
ffii Lfdi-g-l;:, 1 5 £«&rofn§-®|g-e 

as, »**5«)'«?sj64*«-ci4, m^mmtfe&wM 
■e* sfc*. fflt&# p {b^ife 4 9 < * 

5o S?J»d|**)S5(0«^384iS«S:fflv>5wi:»i4 
9, ii^fflV^n?>L'-if-<D^^rYV«jt J ? 3 , LED 
T i^f ft i'o**^ ii^S«r«v^7cffl|0|ft®«^^ 
■ $fc>lC, ®)t^r-|4ft<, ^ft2>iim 

<**»bft5«Mfi«P<*:*ffl^fciii«}K^[lSrf^i!iT# 
5. 

[0 0 7 3] »**6Jw«5m«**igll-Ctt, w** 
1. 2, 3, 4lZtc\*S<nm&R.Xf%i%z\ZlB7LX, 

tLfcWT*, t-^-«<03bqJtt#a*>bWfSJ»tiRl*3 4U! 
*0«l$*ifc«ft:*»e)«>Sft»»lf J: 9 *teffl^lc*sv^T t 

ft5„ rmcJ; O^ffl^icAii^ftif^S^fflffiic 

[0 0 7 4] W**7l^5m?t56^B-CI4, f*** 
l~6W3* 3 wfnrH^-o(0«fiicS:0 ; ^*|o:SPx.r, B5 
E*^ttl«*^tt, MI S ^IgflO « 

J6«rfl"tS**i: LyccDT, ^^*5»Ktt<0**fift«ii 

ff®^^ 5 ^^-cfc9, Sfc±gns;1icoSffi/i5#H^^ 
^ro^t*ld ± 9 LTtt*H»* LT t m^Sc 
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fflfttt 14 * #'fc|*»iJJ * < £g $ * <D%1$ £ £ if | - < 
(00 7 5] 111**8 fc«5«»*4»*-C»4» I*** 

e«?-ttUB*Ht. mim (&«-*6&#-&«) «it 

[0 0 7 6] »**9lc«5*W*4iSll-Ctt % «*J5 
7<o(ffiXSO : am(-:»Dx.T, ME*?ttttUlf¥«>«¥tt io 

[0 0 7 7] flf*3ti o tc«R*«Hff*fe3g«-c«t, ft* 20 

B^fttHB^tt, T»B«i..TBB«±fcJI5l*£ftfc 

?^^t-{K (Ta^J flit, 

4 K (Ta.O.) R±fcBfifcSil,fcZnSH£ % ZnS 

*ffi*flsa<B*-e*>5» i:v»$*MWM»&H, $Bigg 

£®&<Ofa±, B=* Mfci3j:tWIJBB/j<0£Bttl6jJ: 30 

*<Bjt«. 

[oo78] a** 1 1 \m%%imm.-?\-i.s i 

*>fcJ:9»BB**BB*#S«J*<!:LfcroT\ 

[0 0 7 9] ffijfcJf 1 2fc«5H*JBfiR*BTtt, 
B[Te*5Bfc#fc±l;:»BBB«:BfifcU §£#«li{g! 40 

U HfftSr»dt+5t«5-e*>0, &BB#-?*>.5B»# 
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